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COMBINATION MAGNETIC OSCILLOGRAPH 


‘The Model BL-221 Single Channel Magnetic Combination Oscillograph is 


similar to the Model BL-201 unit, except that circuit changes have been | 
made to permit use of either a standard inkiny pen or an electric stylus, 
_ Magnetic penmotor Model BL-943 is used on the BL-221 Oscillograph ang 
includes the proper connections for use of the electric stylus. A Power 
Supply, Model BL-944, furnishes voltage for the electric stylus operation, 
A switch on the front panel of the Power Supply permits the operator to 

: 7 increase the stylus voltage when recording high frequency phenomena. The © 
main switch opens circuit to Power Supply to eliminate the possibility of | 
receiving electric shock when handling stylus. Instruments are supplied 
with a standard pen and inkwell as well as the electric stylus. The Model 
BL-222 Double Channel Oscillograph (showa i in illustration) is is supplied 


- on the same chassis as the BL- 221. 


MODEL BL. 103 


PLIFIER 


for use with | 

- i measured only with the 

aid of complicated inter- 
mediate equipment. 

” Studies of such static or 
dynamic conditions as © 
strains, displacements, 

rents, and many others, For exploration and instantaneous of surface finishes— metals, glass, notatio 

simplified by the use # plastics, paper, plated and painted surfaces from less than 1 to 5000 micro- 

of “ inches. Complete with PA-2 Pickup Arm, Drive Head, Amplifier, Magnetic 

BL932 Amplifier. Vole. Oscillograph, Surface Plate, Carrying Cases, Glass Calibration Standard, 

gain is sufficient to Blocks, 6 rolls Chart Paper, one 2 oz. bottle Red Ink, connecting 
give one chart mm deflec- _ ‘cords and operating instructions. Brush RMS METER: “average. reading” 


tion per millivole input. type calibrated in terms of the “RMS” of an equivalent sine wave. | 
Novel design features provides a constant visual check of surface roughness in cases 
: where “hill and dale’’ chart profiles are not needed. Large illuminated dial | 
mot more than one chart mm per response is essentially is an ensy readin "RMS" Meter be urchased there a 
x uniform from d-c to 100 cycles per second. The control panel at the front — 8 y P 
3 of the amplifier contains a factor-of-10 attenuator, gain control, calibrating or with the eel - 
meter, and controls for determining input voltages. A balancing potentio- 1950. 
SAL S ER deaders 
UNIVERSAL S ‘apres 


meter is provided biasing the pen to any Pposi- 
tion on the om. 


The BL- 320 Universal Strain when used with the Brush 
Direct Inking Oscillograph, provides a complete package unit for the 
- measurement of strain or other phenomenon where a resistance sensitive 
_ pickup is employed. It can be simply operated, producing records which | 
- are immediately available and easily interpreted. This combination equip- os 
ment records either static or dynamic strains up to 100 cps, and direction — 
ett 5 as well as magnitude of the measured strain can be read from the chart. " 
7 - Connections are brought out so that one to four active gages may be used. | 
Provision is made for connecting an internal ae resistor in the © 
bridge circuit and the gain 
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rity 
nto Ni 


the great _diver- 
Society’s work, cutting 


“horizontally across the whole field of 


_ development for the year anc 
jt as an example of what ASTM ac- 
complished. Actually there was no. 
development which one could single 


materials as it does, , there 3 is little pos- 


of Engineering, and Seandardizat 


\CCO m 


1950 


pli ishments 


IP 
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nica 


"Fields "Made 1950 1950 O's Most Ac ctive Yea 


ms aterials, ASTM w d of neces- 
sity, if it were to continue as an im- 
portant force in bringing about 
meeting of the minds: of the producer 


sibility of succumbing to the tempta- and consumer with res spect to the qual-- 


tion of se lecting one major outstanding 


out as W orthy of top exaltation. Thus 

even to give a somewhat incomplete 
notation. important devel lopments 

we must cover a great variety of fields. 
at has been the practice in the 

past, and probably of necessity, Ww al- 

ways beso, 


ta the material on the followi ing pages 


there are notes on important technical — 
committee accomplishments during 


ity and testing of materials, need 


lauding continue to expand its activities. The 
Society’s work was extended into seve ral 


“new fields in 1949, and there were im-— 
“ports ant expansions during the past } year 


15 


ations, and Expasnion 


lay 
portant purposes of pages of our 
ant 
BULLETIN is to acquaint all of our mem-— 
bers with the high lights of committee 


New Technical Publications: 

‘The method of insuring that the great 


ca 


and valuable work coming» from our 


“technical committees and research men 
who contribute technical papers hinges 


wid should be noted. In 1949 new on the publication and dissemination 


such 
subjects as s Chemie al-Resistant Mor- 


groups came into” existence on 


tars (C-3), Acoustical Materials (C-20), a 


and Poreelain: Enamel (C-22). During 
the e past year, Committee D-21 on Wax 


Polishes and Related Material was or-— 


g ganized, as was Committee _E- 13° on 

Absorption Spee etroscopy resulting from 

a splitting of the work of former Com- 


1950. F erhaps not all of the respective 
leaders would agree on the selections as 
representing the chief results of inten- — 
sive work on many fronts, but i it ap- 
pears to the Staff that they are ac- 


complishments of real merit. Actually 


of technical books, reports, and papers. 
During 1950 there were 20 special tech- 
nical publica ‘ions issued which covered a 
_ great variety of subjects, some of the 


0 
books being comprehensive in nature, 


s other regular or quasi- regular books. 
example, the list of STP titles” 
which follows does not include such 


these were in addition to the numer- 


mittee E-2 which will now concentrate. outstanding special ‘standards books 


‘on Emission Spectroscopy. An agree- 
ment was reached to proceed immedi- 
ately with the development of the 
Committee on Methods of Atmospheric 
Sampling and Analysis, to be designated 


g these notes will provide any ‘members  D-22. In recognition of the importance 


\- of the Society in a brief reading period — ; 
ss-section of s some of the 


during the y 
New Technical Committees: 


aecomplishmen 


this ag age of 1 rapid developm nent in 


| production and use of older mate- 
Tals and the creation of new and im- 
proved products, for example, com- 


radioactive materials, Committee 


_E- 10 on Radioactive Isotopes was or- 
ganized to concentrate on the use of 


these elements in the field of engineer- 


ing materials, largely their use in an- 
alysis s and testing. urther : “announce- 
: ment of these groups will be made in the 
Butietin from time to time. 
(As a matter of fact, o one of the im- 


that covering testing soils or any of the | 
compilations of stand- 
ards. The statement which follows 
includes a number of references to 
publications whic h were sponsored 
developed by specifie technical 
through a special order blank sent out 
ine December and through: the 
pages of the BuLterin have been | ap- 
prised of the progress: in the Society's 
heavy v publication schedule. ithout 
devoting pages to a description of 
00k , it is .apprais ee to give 
complete 


tie you interested in?: Outstanding ASTM Accomplishments in 1950—p. 5; Spring Meeting on Thennel Insulation 


and Soils—p. 15; Annual Meeting Symposiums—p. 16; Standards A pprovals— 
| Phase, Quality Control, Identifying Metals, Ultrasonics _ Appearance Standards—p. 19; ‘President’ $ Message—p. 25; 
‘ ASTM Meetings—p. 26, ; District Activities—p. 27; Technical Notes—p. 


electric Stensth—p. 63; Cathodes—p._ 66; X 


BU LLE 
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-p. 18; New Publications on Sigma 
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tay Diffraction of Rubber—p. 71.0 


Application of Statistics mee ting, and othe Ts are to follow = age of 

of Pozzolanie Materials in al give some idea” of new work—there in the | 

Suppremen 1e ibhography anc e ved at th 

Abstracts on Electrical Cont: acts tions sts appr meet- are in 


Standard Samples for Spectrocheniical Many significant committee meet. 
hel 1 throughout the year, 


Analysis Por St 
all of these publications are readily Plasticity Metals This was true in 1950, and several of 


available and are offered to the mem- Physical Constants of Hydrocarbons 
bers at reduced prices. _ And, in fact, Supplement to the Metal | Bibliographi- 
to all interested the books can be pro- cal Abstracts ci 


who, without going to considerable 
length, could describe the value of a | 
Symposium on Plasticity Creep 
with its four outstanding papers, or 
convey adequate ly the pertinent 
formation and discussion in a Sym- 
posium on Turbine Oils. Fortunately 


the districts sponsored excellent meet. 
_ings which provided an opportunity for. XV % 
members in the particular localities to 


cove 
cured at what is considered a very for greet Society officers and hear various 
reasonable cost. The Special Technical speakers diseuss pertinent subjects. e 
Publications which came off | press du Technical Meetings: material which follows, ‘arranged  Alloy-! 
ing 1950 cover following subjects: Fulfilling its long-time in accordance with of work 
y in Color ‘as a forum where the pros and cons of “the technical committees, | that 1s , the quit 
materials problems would be debated (A) Ferrous” Group, first, ‘followed by field. 
pep new work covered and evaluated, the - Non-Ferr ‘ous (B) Group, then by the ing the 


the Society holds extensive national 


Cementitious, Ceramic and Related Ma- | and D 
meetings. The 1950 Annual Meeting — 


terials (C) Group, and last but far from . of Stec 


aca of Cast Tron with 'SR- t Ty pe of 


by outstanding technical lent oecause of the great extent and variety mittee 
Accelerated Testing of sessions; there were 2 of. these not of their work, ’ Groups, it is 
tuminous Materials including certain round-table and hoped will "provide a bird’ s- view of compri 
Strength of Wrought Steels ai formal discussions. These coupled “The ASTM 1950 Panorama of Ae ments 
“Temperatures some 500 meetings of technical complishments, but like the camera or The 
Data on Corrosion- and Heat- ‘committees and an apparatus and even the eye when viewing a great vista ‘early s s 


Steels and Alloys 
ests for Stainless ess Steels 


if he Ba 
bar spe 
an 


photographie exhibit, resulted in the get 


largest registered attendance thus far, ~ 
exceeding 2100. So Some of the publica- 
tions not 


Speciicavions tor ructura ee applica 

for Ships (A 131) have been out of date, the 

Steel Products— oncrete ‘(now tentative) of revisions involving organisation require. 

Boller Plate Structural ‘Steel bend tests have resulted among other ments such as the of Shiva propos 

Boiler Plates, developments in cov ering ‘a new cast ir 


Lloyd’s Register r of Shipping, and the 
‘American Bureau of Shipping covered 
the material, there W as no immediate 
urgency to revise the ‘standard. How- test as 
. With demands from consumers types v 
producers that specifications be \ tion 
brought 1 up to date, it has been modern 


ard high-type bond bar. Further 


Vhile difficult. to select outstanding 
P details of these changes and in other 
developments i in the work of 
reinforcement steels were giv ren in the 
_A-1 on Steel (which has more than 150 4 
December, 1950, BULLETIN. Probably 
| in its chs arge) 
no ASTM specifications are ae uni- 


versally used than those covering con- 
crete reinforcement - Subcommittee a 


eoverin 


‘shoul: 


of Committee A-1 endeavors con as a result of studies by a spec | 


steel plates for boilers an: 1 pressure 
vessels, and the ‘completion of speci- 
~ fications for r commerci al bars would be 
the major accomplishments. few 


notes on these four fields of activity 


General and Specific Re quirements for Corros 


Ductility of Structural Steel; Ship Steel: ~ Plates for Boilers and Pressure } “essels: | gion 
For decades t the Minimum elongation Although the announcement of | this | 
(or ductility) requirement of structural imports ant dev elopment can ean be 
steel, a most important property from _ it is nevertheless based on a tremendous — the: ex 
standpoint of design a and ay ital amount. of w ork i in thes 1e Steel C ommittee’ being ¢ 
4 quality i in withstanding dynamic ‘stresses Subcommittee XI on Steel for r Boilers” -Mosphe 


Pressure Vessels. The accomplish- stal 


‘To Spee cification 1 A 305 giving 1 


for example, has been covered by a 

mum recommendations | for the e deforma- sliding scale, a certain percentage of of - ment is to set up in one document w hich | ‘specific: 
tions of deformed steel bars” for con- the ‘ultimate strength. Now after in- includes tolerance: pes, testing require: ‘year, 
crete reinforcement has been adi led a tensive studies and debate specific “ments, ete., for both carbon and alloy. referenc 
‘series of bar number designations to. “| ‘minimum values have been agreed on. ‘steel, requirements which are common for hig 
replace the former size designations, This will aid the designer and simplify —_ to the some eleven or twelve plate | and the 
with explanatory notes clarifying the problems of both the producers and andards with the result that. the total im 
size eq equiv: valent of the bar numbers. consumers. For example, the product specifications are condensed tests of 

This eaten, wil bring A 305 in con- elongation (8 in.) in the bridge and i -and simplified covering only their re- igh-Te 


formity Simplified ractices building steel specification, one of the spective quality requirements. By this Wire. 


Recommend: stion of the Depart- first iss sued by ASTM over a half cen- accomplishment Committee A-1 now 

ment of Commerce and with practices tury ago, has for years read “1,500,000/ ? two large families of specifications thus Anu 

recommended producer interests. tensile s strength.” Now specific value -covered—structural -stee and steel 
a The changes in A 305 together with the has been inc orporated of 21 per cent, - - plates. i It simplifies publication | of “ e been iss 
ations A 15 minimum. | standards, results in more specific cove 
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ensile steel telephone and telegraph 
ecific lit wire. Th he new tentative, 326, State College and 8: 
‘that ke covers two grades of wire with ‘three Hook indicate very slow progress of cor- 
in 1 hearty agreement with the new ofzinecoatings. -rosion of the specimens, 

Although a great amount of time : al 
d effort were devoted for many robably ‘every metallurgist is aware 
immersion tests on copper and non- AST Sts andard E 19 ‘prov iding 


copper steels, the committee’ 8 austenitic grain sta und: rds fi ior 
tions as given in the 1950 report ¢ can be 4 Steel, and it is hoped that soon he will 


Ferrite Grain Size Stan dards 


cover commercial — bars and with the 


approv al by the Society of the Tenta- — sts ated very tersely . The report states ye equa ally aware of the results of long 

Specifications for Cold-Finished ‘that attempts | by various meth- in Committee E-4 ‘which 

Alloy-Steel Bars (A 330) ‘the major ods have been made to analyze the data. now provide a method for estims ting 
of work has been accomplished. There statistically to determine if there were a. ferrite grain size in steel (E 85). Eight: 


is quite complete coverage of the w hole significant difference between ‘copper classifications ar are covered. The stand- 
field. _ Also approved by the Society dur-- noncopper steel. However » W hen ard as published includes a arge chart 
ing the past year are Tentative Methods the data are considered — from the —_ ing the sizes. Grain size in ste el 
and Definitions for Mechanical Testing standpoint of t ypes of steel, both. for seems to be of increasing significance 
of Steel Bars (A 331). The Steel Cc om- No. 22 and No. 16 gage sheets, the ef- each year. This stand: ard thus: 


mittee is hoping eventually to issue a — $s of other elements, and the \ varying. seennra 


fill a long-felt need. 

manual on the testing of steel will effects of location, the results indicate slong-felt need. 
comprise chapters covering that any effect. of copper Microstructure of Steel 


Wheth ‘ the» Iicroscop 
could be usefully applied in metallo- 
graphic w ork particu arly hed studies: 


Ac ments s for specific families of steels. der totally immersed sea-water condi-— 


The new tentative A 330 is one of the | Ss is 80 small as not to be of com- 
early steps in this diree tion. mercial importance. 1926, a 12-y 
special grouping: of all the steel = of some low. and high- -copper 
her era is in course of — a~ amless - tubing a ‘at Portsmouth and at 
Wi est showed no consistent 


has been an interesting 


mpact Tests of Cast were 


I 


ture of Steel. his extensive 
report, based on a great amount of 
cooperative work in Committee E-4, 


an appendix. reviewed the work of Sub- 


| 
> 
committee XV on impact te: t methods with its 47 carefully ‘selected micro-— 
eel applicable to cast iron. As a result of. 
ate. | - graphs, | shows that this instrument has. 
ae, | this report the co mmittee dr: ufted the 
proposed methods of ‘impact testing of 


cast iron which were published in “the 
the | 1949 Procee dings. In 1950, after a 
year’s these proposed methods 


jate covering repeated blow impact 
| test as “well as the Izod and Charpy 


types w ere issued as tentative e (Designa- 
tion A 327) ). These n new methods 
shoul: 1 go a long way tow ard removing 4 


testing 4 
applied to cast iron 


Corrosion of Iron and Steel—Immer- 


i=) 
o 
n 
g 
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3 
o 
n 


tee’s | being carried on, in large measure at- | 
ilers ‘ mospheric corrosion tests, and, second, 

lish- , the standardization activities involving =f 
hich | specifications and tests. During 


“ 
uire- year, three developments merit some 
alloy reference, including. new 


mon for high -tensile steel telephone: wire, — 

plate | and the reports giving the data from ‘I This is a replica of a corrosion test specimen in the total immersion tests conducted some — 

> total immersion tests and some outdoor "years show of sea water “fv and 

nsec test: ardwa re a rivets. is particular plate was immersed for some five years at Port ur, lexas, 

a _ hardware and related products. and the replica shows the plate after sand blasting. Top row shows low copper steel 

| High-Tensile Telephone cand” Telegraph _ rivets; second row, high copper steel; third row, low copper puddled iron, and the bottom — 

| Wires row, so-called ship quality steel. The chemical composition of rivets and plates is shown 
in the 1932 ASTM Proceedings. Reference is made in the accompanying article to the 

es A number of specifications for various final report on total immersion tests which indicates that as far as the committee could 

aa types 0 of» wire, wire strand, etc., have - determine the copper-bearing steel did not show any significant enhanced resistance to _ 
| bee 1, b t til ly 19! ) _ the action of sea water over noncopper-bearing steel. The empty rivet holes at the top 

f the n issued, but until early 1950 no “ comers of the plate were left empty so that chains could be attached for ¢ gus 

over- quirements had been agreed on for high- 
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applications whe n proper techniques 
used. The dese criptions of good 
_ techniq: les are one of the real values 
of the report. This ‘report w des- 
eribed more fully in the September 


Chemical 


J ures used i in die casting may 
an important. effect on the quality of 
the resulting product, and now that there 
has been “developed a a satisfae ‘tory 
method for” measuring metal pressures 
the committee will continue studi lies Sof 
radio ni the effect of pressure. this connee | 
their effect upon the electrical character- tion there was published in the May, | 014 4; 
istic typical high- vacuum diode 1950, BuLLETIN a paper cov ering flow 
(standard diode). Appe nded this calculations for die casting. 
test are detailed requirements and pro- 


posed procedures | for the stan di diode "th 
mini is ‘such an important element in _ Aluminum Die_ Forgings and Desig- for th 


evaluating materials for radio tubesand petale 
rela 


Progress rogress to be noted in the work of. 
Committee 7 on Light Metals and 
a. Alloys, Cast, and Wrought, includes 


Thermionic Emis sive roperties of Ma- 
terials Used in Electron Tubes pre- 
pared by this subcommittee. This is 
being published to elicit comments and | 
criticism. test covers a procedure 
for determining the comparative merits e 


a various radio tube materials based on — 


I 


Requirements of Ferro- 


An -aecomplishme nt of interest { to all 
those who produce and purchase ferro-— 
alloys is the clarification in the several 
standards covering such m 
terials as ferroboron, ferrotitanium, — 
fer romolybdenum, Spiegeleisen, ete., 
of the chemical requirements which are 


the basic: ally important properties in 


"Copper Water 7 


the pure specifications. As a result new tentative for aluminum alloy die 
“complete te review in ( For many pecification and extensive editorial 

A-9 there were finally’ harmonized the g se uber tubes revision of numerous aluminum product |  eommit 


views of prodiicers and consumers on 
how express ¢ learly and with suf- 
fie accuracy the chemical require- 
ments both as to conformane e to the © 
specifications for quality and for com- 
mercial negotiations, 


Tin and Titanium: ‘ae 


has covered the three types of tubes "specifications to incorporate a revised 
generally used, but there has been some designation system. 7 


ures 
used for undergrou nd “service, for in- 


terior applies ations. or with» Metallic Coatings:  accurac 


a 
fittings. Committee B-5 has added During | the year, Committee B-8 com- 
eeomme ndations to the ‘specifications va 


ple ‘ted exploratory outdoor exposure babl 
clarifying. the application of the three studies of chromate- treated zine and | Probab 


as 


‘makes, 

types. ~The latest recommendations cadmium finishes. Plans have been | Each 
Although no actu: al sti iil ite have are: _ type K for underground services formul: ated for a more ¢ extensive pre f the ¢ 

‘Tesulted as yet from the work of C /OM-— and g ge neral plumbing ) purposes; type L gi ‘am inv volving five different treatments, 8 shir * 
mittee B-2 on Non- Ferrous Me tals and 7 for general plumbing | purposes, and scribing 


_ Although none have yet been pub- | | 
it is pertinent t to note that sev eral 
recommended pr: ictices for plating have 
_ been drafted, which when issued should 
be of widespread interest. This work 


486 pag 
| binding 
member 

blank 


ii 7 Alloys i in the field of tin and titanium, a type M for use Ww ith soldered fittings _ 
it is well to that this group has only. . 8 Sizes 1} , and 2 in. in 


we 
accepted the as signment of considering type are suitable solely for soil, 

standards for these materials. A num- yw; aste, and v ent lines, and in- 


ber of other committees are cone erned te rior nonpressure uses. involves recommendations on the ] prep- 


personnel has been expanded to provide 


Whether the limiting of this wi widely 
Corrosion of Magnesium Couples: test, , formerly indicated as suits 


such as: zine-base die castings, copper ‘Bffect a 


‘alleys, stainless steel, aluminum, and 3 
plastics. 


| the AS7 


a 


Current Work on . Fatigue of, Mate- — 


‘ommittee 3 ‘Corrosion for determining the presence of ex- 
-Non-Ferrous Alloys, through ternal and internal stresses (stress 


accomp! 
its Subcommittee VIII on Galv and corrosion as well as season cracking) which it 
Electrolytic Corrosion, has an exposure to apply only to internal stresses, is an. During 19% 50 there v Meeting 
test program consisting of three parts. d accomplishment m: ty depend on report of a “project in E-9 | year as 

involves the exposure of di type. viewpoint. Committee B- 5 asa result on Fatigue involving a survey of two-sess 
s of two types ‘a ‘magnesium extensive researches and much dis- rent projec ts being carried on. This Sigma 
alloys coupled galvanically to quite cussio! narrowed the “scope of these shows that more than 60 “laboratories | 
range of other metals, while Parts Methos B 154. There is also a new a active on one or more projects, | rently 
end Il will ‘make v use of spool-ty pe _—ihote of caution in the method that when these being noted in the committee's lin 
fom specimens and plate type, respec tively. i applied to as semblies and partial 4 repor t. Wit ith this s survey there i is given perature 
disk-type specimens have been modifications may be a list items on which information is heavy 
assembled and are now on ex posure needed. The object of this work is to | tio, * 
in New York City, Kure Beach, af eliminate -duplie ation of effort, if possi- tate ses 
Canal Zone, and State College. Die- Metals Allo oys: ble, and to note work which might profit | with ot} 
ably beundertaken, ‘| the inte: 
; ‘The outst: inding project in the work 
in assembling and | the — All of th 
of Committee B-6 during 1950 was the 
nt Chemical Analysis of Metals: cell of “publ 
ccompichm from ten.; years of exposure of - W hile cert: ainly the outst: inding piece tributic 
-magnesium-base and zine -base alloys. of work in the field of chemical analys 
i report covers the data from five in ASTM in 1950 was the completion CT 
Because of se of the import: mnce ¢ of the wor outdoor r and tl three indoor test sites and of the new book of ASTM Methods for E Refer 
of Subcommittee V on Metallic resents a great amount of interesting Chemical Anz lysis s of Metals, in the de- 
I hew Rev 
‘ ‘Materials for R: dio Tubes and valuable data for the consumers and velopment of which the officers and ductin 
 eandeseent L: amps functioning unde producers of these materials. The work many of the members of Committee E-3 Metall: 
Re rey B-4, it is well to note the will go on for t otal exposure of twenty i. has a vital part, one should not in this a 
Proposed Method of Test for Relative years. ease perhaps overlook a few trees for 
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e forest, which is putting that apho-- committee are “ineluded sewhe re in wealth of data: ad the the strength of 
m somewhat in reverse. The com- BULLETIN. Wrought steels at elev 
plete book includes much new material, tures. This publication of 
] most prev ious methods were = High- Temperature roperties: hicl I AS 


revised, -and expanded to _ One of the important responsibili- ASME, is in a sense a ont 

elude new and improved procedures on ties of this committee is the compila- pending the issuance of more compre-— 
the mittee could agree. F tion of horits 

h the comn e could agree. or tion of authoritative data on the high- 
the wothods ving 1 hensive information which the com- 

example, the methods applying to lea femperature properties: of metals, which e is elic 
hace all mittee eliciting from industry . The 
tin-base alloys were either exten- information is so essential in design 
OW ‘first part of the data cove ring stee j in 


ox 
the g general rang ange of the IS-S types are 


being compiled from extensive ques- 

—tionnaires, and a new proje ct will soon 
proceed cx cove! ring super alloys and some 


of the ferritie stee 


_ sively revised or repl: aced. New meth- and vital for those committees and - 
ods for nickel- -copper and 1 antimony bodies who a are establishing allowable 
| are in the book which cover these stress values. 
for the first time. There are new _ tion of Messrs. R. F '. Miller and J 

methods | for ‘the sampling of non- ferrous Heger a very valuable book was pub- 
~ metals in cast form m, and the volume in- lished ez in the year providing: a 
cludes photometric for the 


analysis of aluminum. 


Essentially what. the Society has 
“al offer me ts al hemic cal ani lyst is 
a = 
ement: 
uet embodied in this book, and ye t the 


committee is continuing work, study- 
a addition: il methods, and constantly 


“there is the effort to adopt shorter, pro- Cement which are of imports and tions for Use in the Manufa 
cedures without scarifice of the necessary : 


a result of work in -1 on 


lee ‘Air-E intr: Lining A 


| al concepts Committee E-3 keeps 4 
mind and which in the fast analysis is 
probably the major ¢ contribution 

makes, among many. 

or0- 4 Each member and committe e me ree 

nts, | of the Society receive eda prospec tus de-. 


seribing the 1950 book. Aggregating 
eral | 4 486 pages, “copies are available i in cloth = 
| binding at 6. 50 each ($4.50 to ASTM 


lave 
all | members); interleaved copies with 
rork blank pages for _notekeeping are also 


( 
available at an extra 


ae 


of Temperature on Metals: 
= The year 1950 was a _ notable year f for — 
the ASTM-ASME Joint Committee on 
a Effect of Temperature on the Properties 
ate- of Metals. If nothing else had been — 
accomplished, the technical p rogram 7 


“Which it sponsored at the AS T Annual 


firs Meeting would mark the committee’s 

E- year as a most productive one. The 
cur- | two-session mposium on Effect of 
This | ‘Sigma Phase “on _ the Properties of 
ries ' Metals, the very interesting and cur 
ects, ‘rently pertinent Symposiu 1 on C 


| rosion of Materials at Elevated Tem- 

peratures, a round-table session on 
"tion to gas turbines, and another sepa- 


tee’s 


tate session on effect of tempe cal 


with other additional papers attracted — 
| the interest of all leaders in this field. 
All of the technical papers are it in course - 
of publication. Some have already 
been issued, including the notable con- 4 
tribution on “Coal sh C orrosion- of 
Metals at Elevated Temper: atures,” by 
C. T. Evans, Jr., of The Elliott C 
2 Reference also should be made to the 
new Recomme nded Practice. for Con- 
ducting Time for tupture Tests of 


“Measuring Gradients in insulated Pipe Joints Under Thermal Shock” 


Metallic Materials (E 85 - 50 T). An interesting photograph displayed in the G reneral Sec tion of the Seventh A 
for Further references ta the work of the Photog ‘aphie Ex Exhibit in Ath antic tic City, by Pedaziwiatr, Crane Co 
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information” including numerous in- method test for acid solubility, 


dustrial surveys of the use of refrac- This past year also marked the 
tories, will be av railable late in the pletion and acceptance of a complete 
spring of 1951. revision of the” old Specifications for 


-Concre e and Concrete 


former procedure whereby each addi- 

tion was considered individually and a 
accepted by the committee after pres- 
entation sufficient data « or after 
tests sponsored by the committee 


Signi cant dev elopments include tl 4 


itself had been carried out. _A new adoption of a list of 
Tentative Method of Test for Potential | A various types of rocks. This material — - 
Alkali Reactivity of Cement-Aggregate s reprinted later in this 


assist in the determination of this dis- 

turbing factor in concrete. 
Significant: progress was m: ade in 
research work, particularly in the use 
of pozzolans. This work will continue. 
“Oxychloride and Cements: 


for (Cc “130) 
greatly enhance the alue of this 
specification to the industry in view of 
marked increase in the use of light- 
weight aggregate and in the greater 
: number of sources ‘and being 

utilized. There has been much prog- 
ress in the development of standards 
for nonair-entraining a Imixtures, 
cluding fly ash. 


Gypsum: 


=" This y year marked the comple tion and 


of testing, 1 represent 
ing the first ASTM standards in this 
field. list: of the materials covered 


‘in ommittee C-2 on “Magnesium 
Oxychloride and Magnesia Oxysulfate 
‘of Magnesium Sulfate (C 244), An- Extensive revisions in 
alysis of Magnesium Chloride (C 245), most of the ASTM in ‘the 

esting Magnesia ( C 246), Ignition gypsum field with the most significant 
Loss ¢ and Active Caleium Oxide (C 247), 7 one being a change to the use of com- o' 
Slump Test. (C 249), Preparation of pressive “rather than tensile strength 


| always 
this: fi 
researc 


Specimens (C 251), Linear Contraction — tivity. 
252), Linear Change (C 253), numer 


(C 255), Bulk Density (C 248), Specific Tentative revisions dealing. with de- 
250), Strength tailed requirements of all of the 

(C 256), Compressive Strength (C 257 specifications on concrete pipe have 7 
_ Complete titles of these new tentatives been made by Committee C- 13, these 
appear 0) page 1. , October, | 1950, being the first changes since 1941. 
BULLETIN. They are all appearing addition, long-range program has 
the 1950 Supplement. to Part 3 of the - been si set up for a complete review of the | 

i € 


ical me 
fort rec 


Solvent 


The 
iver Testing Mass Concrete. for 
‘Described in a paper on dynamic testing pleted 
by J. R. Leslie, Hydro-Electric at te | is coveri! 


Commission of Ontario, presented at the Kauri- 
additional ‘for 1950 Annual Meeting. This is being o> Dilu 

"chemical Time were adopted, namely, 7485 ew lisheu as part of the Symposium on Ultra- ilutir 

Lime for Use in the Production of adoption of a Tentative Method 

Grease (C 2 59), and for Carbide (C ‘of Sampling and Testing Structural 

258). This i is in the direction of _Non-Load- Bearing Cellular Glass Blocks > 


‘presen: 


viding chemical lime specifications for (C 240) provides a useful ‘standard 7 
a 


each | of the several industries i in which construction _ 
this material plays an important part. This standard gives brief Natural Building Stone 
- "requirements -on sampling and then The : adoption ofa 
Refractories: describes the tests ig applied of Test for Abrasive Resistance of | The 
4 A _tentative me method of test for deter- My cluding density, water absor ption, com-— Stone Subjectea to Foot Traffic (C 241) | “engage 
‘mining the disintegration of fire’ clay pressive: strength, flexural strength, provides a useful tool and follows a long” mittee 
refractories in an atmosphere of carbon and thermal conductivity. oe: The tests per iod of trial at the Nati onal Bureau | - pleted 
monoxide has been approved by the are either delineated in the method of Standards and elsewhere. An ex- tev eral 
committee. This represents first or other ASTM applicable procedures tensive exposure test wall consisting of metho 
result in efforts of the committee to =) call red, al 
‘fill a long-felt need for such a method. in construction has and tl 
‘During the year the latest edition of the been completed and is located on the rerit 
¥ idely distributed Manual of ASTM a In addition to revisions in the several grounds of the National Bureau of | (D 521 
Standards Refractory” Materiais: of masonry and clay - construction Standards. wall was not ‘directly Chrom 
was exhausted. It is expected that a —_— units, the committee has now developed =a project of the committee but the com 
edition of this b ine cludes: tentative specification for chemical- mittee will joint _ sponsorship 
resistant _units- a new field for the — with the Bureau in recording of data 


commit ation includ 
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‘ structural Sandwich Cons tructions: 


Four propose: tentative methods 


~ have now been agreed upon by Com- 


mittee C-19_ representing the first 


ASTM standards dev eloped this 
new type of construction. Two of | 


these methods are used for determining 


be pres sented to the So ociety 
‘mittee on Stand: in the near future. 


by the Society 

definitions covering terms in field 

of ceramic whitewares the 


“water and specific gravity 


wise strength ¢ on sandw 


Miscellaneous 


Materi 


Rubber, Textiles, Etc; “and Some 


Paints and Relate 
Solvents, Pigments, Exposure 
Forms: 
Committee D-1 on Paint, Varnish, 
Lacquer, and Related Products has 
very large number of standard ‘specifica- 
tions and tests in its charge. 
these up to date, perfecting new meth- 
ods and specifications— because there i is 
always much progress being made in 
this field—and sponsoring the needed 
research work, a all make for great 
tivity. During: 1950, the committee’ 8 


Keeping 


four methods will | 


, Petroleum Product 


Constructio 


programs 


evident a need ‘some 


record form, and this will now be avai 


ab le “with the single and multipanel 
is publishing as 


forms that the Society 
developed by Committee D-1 in co- | 


operation. with the Federation of Paint 

and Varnish Production Clubs. The 
n observation, ‘prov ides for 20 different 
observations of 20 different ps anels, 
These data then can be transferred to— 
the single panel form which will cover 15 


has developed these « Among 
some of the terms covered in this 
tentativ ve definition (C 242) are the 
following: Ceramic whiteware (a fired 
Ww are consisting a glazed 
‘glaze ized ceramic body which is commonly A 
white. This is a generic term com-— 
prising chinas, porcelains, earthenwares, 


ete. china, poreelain, _carthenw are, 


form what are believed to be the best 
and most accurate methods for measur-— 
ing the volume of petroleum and ob- 
taining representative samples. This» 
publies ition, profusely illustrated, will 
n be useful to the producer in the field, to 
_ those concerned with transportation, to’ 
the refiner, and all those who must ar- 
range for the sampling and measurement 
of petroleum and its products. — Ade 
ie tailed announcement of this publication | 


was sent to the members in December. _ 


Important New Pe troleum Tentatives: 


New AST M standards are alw 
special significance to. certain groups. 
Ina particular industry they may be of y 
great service to some segments and of 5 


numerous accomplishments were high- 


new tests for hy dro- of five years. 


for recording exposure 


be 


Solvents: 
~The acne tee on volatile solv ents 
for organic protec tive coatings com- 
pleted — three important new methods 
covering Heptane Number (D 1132), 
Kauri- Butanol ‘Value (D 1133), and 


Diluting Pow er (D 1134). The first two 


items for determining the relative 
solvent pow er of the materials; the 
first, of. high solvency materials in the 
presence of cer the second, 
for materials used in paint and lacquer — -— 
formulas, 
Chemical A nalysis of Pigments: 
of The: chemical analysis of pigments 
241) | engages the active attention of Subcom-_ 
long | mittee VIII. During the year it com- 
reau | pleted important revisions and per fected — 
ex- | several new methods. The current 
methods, D 50, covering yellow, orange, 
red, and brown pigments were revised 
and the new procedures were issued 
covering the followi ing: Zinc Dust 
(D 521); Blue Pigments (D 1135); and 
Chromium Pigments (D 126), the latter: 
peeing essentit an revision. 


sti undard methcds not in the D-2 
pl. and the prospective new book 


or more types of failure, over a period © only normal interest to others, hence 
. Further informs ation will = the designation as outstanding of new 7 
published concerning these forms: ‘methods developed by Committee D-2 
“needs” qualification; however, in any 
list of significant developments one must — 
include the new tentatives covering 
olume Correction and Specific Gravity 


Conve ersion of Liquefied Petroleum 


ms The term “Committee D-2 on Pe-  cosity of Lubricating Greases (D 1092); 


roducts and Lubricants” and Methods for Boiling Point Range of 
synonymous with a tremendous program Polymerization-Grade_ “Butadiene 
_of work and activity. The annual com-— 1088) and the Carbonyl Content of 
-pilation of standards sponsored by this Butadiene (D 

group, which also includes related in- 7 ae 

pages and even this does not include all j 
of the stand: rds, because the widely 
“distributed ASTM Manual of Engine 
Methods for Rating Fuels incluc les posed tests and important procedures. 
com-— In this category in the 1950 ASTM 
compilation are methods for reduced 


comments ets criticisms various pr 


pressure distillation, for hydrocarbon 
analysis of Diesel fuels, and new tests 
for refractive index and for density. of 

‘ hydrocarbon liquids. There is also pro- 

and important other posed a test for evaluating the pour 

Some are noted here. stability characteristics of winter grade 


motor oils. The latter is based on = 
Manual on Measurement and Sampl ee, extensive research work ove 


7 of Petroleum and Petroleum Products: 
jg Culminating some ten years of work, This and summary 


_ Publication imminent, although results is described on page | 665 of the 
p-2 book. , This work is one of many 
a Messurement and Sampling of | examples where extremely extensive 
Petroleum Products _ field and laboratory test work must 


on measurement and sampling will have 
‘others. ‘Seventeen new tentatives alone 
came from the D-2 work during 1950, 

with numerous revisions of standards _ 


m- 
Ceramic Whiteware: _ — 
ce j 
; 
a 
C-21 organized in 1948. Agreement 
on description of terms of this type 
structions. These credit must be given to the group which 
rials” — 
— «|| 
EE 
‘Gg — 
| 
q 
— 
 ieal methods for pigments, and the de- 
eord forms 
- 

tra-_ : 
tra — 

= 

is 
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aunt Panel kecord Forms: 
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A great amount of researc h_ work, 
+h of it of a cooperative nature, 
_ ried out in Committee D-3 on Gaseous 
Fuels has resulted during: the vear in 
three important analytics ‘al methods. 


One of these ‘dese ribed in this 


been concentrated on 


Content of Gi ue ls by Me: asure- 


1142). T he er the Ans aly: sis 
of Natural Gases by the Volumetric- 
Chemical Method (D 1136) and by the | 
Spectrometer 1137). The 
first method is to be used when ¢ oe te ay 
composition is not required. The data a 
obtained by this method are usually 
sufficient. for the calculation: of heating 
value and specific gravity, and are re quite 
4 satisfac ‘tory for the calculation of com-_ 
‘ bustion | eh: aracteristics, The method 
combines absorption and combustion 
a, methods. Acid gases, oxygen, and un- 
hydrocarbons are absorbed ; 


excess oxygen over rot = 
the contraction, carbon dioxide pro-— 
duced, and oxygen consumed are all 
3 second method, using 
mass spectrometer, will give 
complete chemical composition of nat-— 
our il gases and gaseous mixtures 
through the C, hy drocarbons, including — 
information cone erning vapors ot 
ier hydrocarbons which may be 
present. The molecular | mi: naking 
up a gaseous mixture are ionized and ~ 
dissociated by elect bombardment, 
the resulting positive ions of different 
masses are accelerated in electric 
field and are se eparated “magnetically, 
and the abundance of each mass present 
is recorded. The mixture spec trogram 


spectra of each of the pure molee ular 
Species the mixture. 


oad and Materials: 
whie h are 


STM  tentatives 

revolve around bituminous 

mixtures. Three tentative tests cover 

Bitumen Content of Paving Mixtures 


of Water on Cohesion of Com- 
ted Bituminous Mixtures 107: 
new 


marked the first 


4 cover” 


ty, ‘the papers of which 
will be included i in a a public ation a 


be adoption m a specifica’ 

filter paper for use in chemical analysis 
th specific: ation which 

Committee D-6 has completed. — Here- 

tofore the work i in the committee has” 

on the dev elopment — 
of test methods. New tentative methods 7 


and ‘the determi-_ 
nation of water- el le solvents i in paper | 
and paperboard. 


new te ntativ es nine being chemi- 
methods, uk a -considerab le 
well as initial dev elopme nt in the activ- 
ities of Committee D-7 in the field 


of -chemie al analysis of w ood. These 
“methods cover As h 1102), Ws 
Solubility (D_ 1110), Ether- Solubility 
(D1 108), -Alcohol- -Benzene Solubility 
(D 1107), One Per r Cent Caustie § Soda 
1104), Lignin: (D 1106), and Alp ha- 
‘cellulose 1103). The other new 
tent itive, ‘OV! ering g the Testing of the 
= of Glue Joints in <j bel 
Wood Products for Exterior “Service | 
(D1 101) “provides a \ very ‘useful, 
cedure fort measuring quality. _A second- 
ary method has been added to the 
= ard “Methods of Testing Small 
Clear Spec cimens ‘of Timber (D 1043) 
for evi aha ating the 
‘properties of wood when only relatively 
small trees, generally less than 12 in. 
in diameter r, are available provide 


the test specim 


— 


ees Waterproofing and Roof- 


thus obtained is solved against the 3 The. 


first group of in this” 
field were approved during the past 
year, this accomplishment. representing 
mi uny years of effort in Cc ommittee 
Some of the terms cov ered are 
as follows: asphalt mastic, bituminous 
grout, built-up roofing, cap sheet, 
‘exposure, membrane, mineral gr anules 


pitch, rag roofing felt, selva age, ete Pa 


‘Electrical Insulating Materials 
Condenser Oils: 


It _is indicated | 


Sheet Bituminous Con- vere important additions to the Meth-— 


crete Pavements (D 1073). 
subject of triaxial testing has 
received much attention and Committee 
-D- par icipated in a symposium | which 


2 ed at the Pacific Area Meet- 


of § Sampling and Testing Tntreated 


Paper U sed in Electrical Insulation (D> 


202) and a complete revision, with con- 


7 siderable new added material, of the 
In- 
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Methods of T esting Electrical 


ny Si ods D 202 are the e procedures covering 


sti atic "bending 


rs, circuit bree ake ers, and other 


sulating Oils (D 117). Added to Meth. 


the determination of the extent of Ww ater 


More 


alcohol- solubl le ‘Inatters. 


‘se nsitiv e me thods fo  measuri ing heat 


policy y in Committee D-9 of including 7 
tatements of the significance of various 


litic 
anda 
bodied 

along ‘ 
ordinat 
Fec 
-methoc 
_ proc edt 
1. 
mina 
opper 
Crude I 
general 
all of 
— 
use wit 
many 


thetic « 
a these 


tests, Sev eral have e be Pen ‘incorporated | 
in methods relating, for ex xample, to 
“thick ‘kness, fol Iding 


_ The use of tremendous volumes of 
electrical insulating akes the 
methods of « ev valuating these materi: als 
ery important, hence it is notable that 

- the ASTM Methods D 117 applying tw 
these oils h: ave been completely rev ised | 
with several new test methods i ine luded. 


“a These methods cover oils used in cables, 


equipment, and the methods apply ‘to 4 
properties such as color, di- 
elec trie strength, is conte 
factor, resistivity, viscosity, ete. 

_ im. 
Shipping Containers: 


During” the 


10 mac con 
collection of 
at: be 


res 


acetic a 
ine lude 
rmi 
—erude n 


=< 


ar C ‘ommittee 


sideral able in the 


of ‘the 


pa ist few years: in dev rong | 


during the 
da 
ment V 


D- 10 is in now will 
include the development | of sti satel 
re 
in ‘the entir field of packaging, 
cluding "packages, king, shipping 
‘cont: liners, and allets. A further” 
achievement has been the completion 
of a glossary of terms rel: ating to inter ior 


packag wing g which will’be included in the 
Tentativ Definition of Terms 
lating to Shipping Containers (D 996) 
as. : well a as a Method of Testing Large 
Shipping» Cc Jases and Crates (D> 1083). 
that the method 
suitable for testing large containers, 
and as well the ability of the contents 
and fastenings to o endure normal han- 
dling. Fi iv methods are cov rered 
cluding. a drop. test, superimposed load 
test , grabhook test, test, 
railroad handling test 


-coverir 
temper 
dicatec 
Comm 
coverir 


Soaps 
cleanin 


surface 
th 
Posed I 
Test f 
Soaps 
Test. fc 
Ac tive 
Met 
Throu; 


= 


establish the validity of a pro- 
— 
} | the cor 
— 

| 

— 

| 

be a 

MS 
2 determi 
chromic 

k is definitely trending | of Test 
Cable 
the de 

— 

impact test, water resistance, and 
‘Soaps 
Clea 
| Two 
— 

4 

— oor Gr 
— be 

lish- 

-ments among the several projects com- 
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"Rubber and Rubber- Like Materials: former sec ret: ary and now chairman of — and untreated, regardless of fiber com- | 


‘Committee D-11 has prepare 1-16, there Was ued - tion. 
1949 2 a very extensive book p providing | ‘T he first set of methods ap applicable to 


bibliogr: aphical abstracts on metal clean- iterials called “bonded fabries”” were 
ing. In 1950 an extensive supplement approvec carrying the designa ation 
to. this was issued under 117. _ ‘Bonded fabrics are dese ribed in 


~ methods for determining the chemic: a4 

and physical properties of rubber prod- 

~uets and has issued “numerous: speci- 


cations. Among the ‘methods, those 
f at e “aus spices of Committee D-12. There the “Scope” clause, which read: 


Chemical Analysis of Rubber 
for iny hundred: sof references and These 


ts (D 297 are very im portant; veseé methods of test are applicable to 
) acts, thus making available in ds of tent azo: 
‘major 1950 accomplishment has fabrics which are neither woven, knitted or 
complete rewriting of the methods. hich oth seat spun, but built up by the 
Additional de finitions | have been given ion which herwise is scattered w fibe rs by a chemical bonding material, 
throughout technic: al literature. - mechanical work, chemical action, mois-_ 


a more usable form has. been em- 7 
Copies are av ul: able from ASTM Head- ture, and heat. — Bor bries may | 
"bodied; and of considerable significance ture, ude id fa 


reduced by 
ong standardization lines is the co- quarter pre 


Textile Materials: other than cotton. _ It is defined as a strue- 
ds are: e separ ate consisting of a web or mat of fibers: 


Some of the st: ands ects 
p “he ld together with a bonding material. 


te P Direct De- special interest to certain segme nts idea of the range of activities of 
‘termination of R tubber Hydroc eae C. the textile field, although the activi ties the committee c¢ an be had from a list of © 
this: committee: cov er ither_com- other imports int dev elopments during 

me 
pletely all of the principal textile year. These include a new Tenta- 
terials. major deve lopment was the Method of Test Snag Resistance 
of major - constituents of a completion of extensive revisions in the of Hosiery (D 1115); a procedure for 


compound, It is designed primarily for Methods for de termining of Pita ‘loor 


» 


‘abric s to Water. (D 583). Some of Coverings to Insect Pest Dam: we (D 
the procedures embo are based 1 16) which mz akes use of the black ear- 
of these with natural rubber compounds. methods de velope by the Ame vet beetle as the testing agent; also tests 
Method B is ‘a procedure for the direct Associ ation of Textile Chemists. and Vegetable M: atter in Scoured Wool 
deter rmin: ation of natural rubber hy dro- Cc oloris ts, and in others there was clo (D 1113)—in this ¢ case vegetable matter 
carbon by quantitative oxidation with cooper: ation with the U.S. Army. These re fers to ti ger of plant origin, such 
Tinie 4 ac id and measurement of the | _ methods of test are intended for the de- - as seeds, burs, twigs, leav es, and grasses 
acetic acid thereby produced. Method C termination of resistance of textile fab- and “the new Tentative Specifications 
_ineludes specialized procedures for the ries to (a) external (surface) wetting, for Mechanic al She et Felt (D 1114), 
deter mination of copper and m: anganese 
“crude (6) internal wetting (absorption), and these requirements ‘applying to a 
(ce) penetration by water. are which is commonly referred to as wool 
Important revisions of tl applic: able to all fi abries, ‘both treated 
Testing Rubber Insulated Wire and 
Cable (D 470) were made. They cover 
the determination of | ‘ozone concentra- a 
‘tion by either the present chemie: al 
analy sis method or by direct measure - 
ment with an ozonometer. The latte 
he is the adv: antage of permitting con- — 
Enuous re re adings of the ozone concen- 


“covering soa p where comp: trative 
temperature. wa ashing solutions are in- - 
dicated, were issued through the work of 
Committee D- 12, these specifications 
covering Solid Soap (D 1112) and 
or anular (D q 117). These 
soaps are intended primarily for ‘use in 
cleaning wool and other fabrics, finishe 
surfaces and other artic les. In it 
port the committee published two pro-— 
posed methods to elicit comments, one a 
Test for pH of Aqueous Solutions of — 
Soaps and Detergents, and the other a s oa 
‘Test for Foaming Properties of Surface- "aa Fibers Swelled i in 1 Cupri- Ethylene Diamine Phase” 


ond can — “Third photomicrograph in the Seventh ASTM Exhibit 

and C by John M. Faeq, Bates Co. mi ion 400 X—final magnification 
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Trans smission Characteristics and 
Color of P lastic Materials” 791), 
Following 1 revision this was adopted as time arn 
the 
field th 


spectro. 


the ‘style follow ed in publishing stand-— 
ards. One of th nethods, : ted 
elsewhere in this Bu LL ETIN in the 
article “Standards Actions,” has ste andard. W hile it~ apy plies to 


emphasis by Committee 


on the development of test 


: ty already: received Society ‘approval, this ally nonfluorescent plastics, other 


oad publi ering load settlement ‘materials may be tested by it. It is. 


the Society of the Tentative 
1084). Considerable p progress has Rag _ Industrial Water: 


date, I 
interest 
-posium 
held du 
‘the au: 
"papers 
-ultraso 
and lic 


in the difficult field of writing 


specifications for adhesives on a per- 50 was a productive year for C 


formance The pattern | been ‘mittee D-19, w with several new test 
methods issued and other work com-— 


formulate specifications for specific leted. Included in th 
icluded in the new standards 

uses, such as, acoustical tile, book plete I 
1, Methods for. Determining Sodium 


urpose. 

(D 1127) and a procedure for Testing 
E lectrical Conductivity (D 1125).. The 


Thermometers: 


Probably no test is more widely 
; plied to metals than the hardness test. 
consequently the ASTM standards 
for hardness testing of metallic materials _ 
are most important. This year Com- 


Although Committee 15 on is applicable for the detection of “Han 

not been in ‘operation | much more ionized impurities dissolve in, con- : th destruc 
densed steam, the approximate de- ‘now provides for use of the 1500- 

than : a year, it has carried out some very - load for metals of intermediat ite hardness | view of 

work including a number termination of dissolved | spread 

- tive studies. natural, treated, and industrial waters, in addition to the 500 cand 3000-kg, "method 


a evident a real need for some research ete. It does not attempt to cover re 


and stancardization activities so that 
_ the several new standards issued in 1950, 


covered limits for use of various balls, | Bight, 
recommending a steel ball on material pee 
having a -Brinell hardness number not 
over 450, a Hultgren ball for not over di 
500, and a carbide ball not over 630, Ra iog 
Suggest d loads i in the rev ised methods 


search techniques or apparatus. 
most everyone has talked about ‘“‘hs ard” 


- will fill long-felt needs. In addition to or “soft” water, and while others 1 may 
Specifications for a Field Tester for En- ~s have done something about it, C om- 


ine Antifreezes of a Hydrometer- Ther- ‘mittee D-19 definitely has, through its 


3 


mometer type (D 1124), five test meth- new. Test for H: urdness in Industrial 

YI hi Water (D1: 26). In “this 1 method, are based o on the following hardness 
were completed, four Oo! w Lich ap- ee limits: 3000-kg. load between 160 to 600 | credit 
ply | to concentrated engine antifreezes, Which is a pibaniei one, a stand- BAAN, | 500-kg. | d between 80 and ‘Dr. H 
the "properties evaluated being Reserve B.H.N., and 500-kg. load between 26 | subcon 
Alkalinity (D 21), ‘Specific Gravity Another r method which should be ‘Non-D 
1122), Water (D 1123), and Ash ‘noted as a significant advance during 
1124). Of importance also 1950 is the Method of Identification of Another imports "the establishm work. 

the new Method of Test for Boiling Types of Microorganisms in Industrial thie io the 
3 standard methods of verifying testing proved 


of Engine (D 1120). OW, ater (D 1128). This» tentative uses 


7 machines and such 1 equipment. - simply 


A new 


mic roscopic tion to identify 
‘These tentative standards were pub- of V and Cl and cri 
* lished in the 1950 Report of Committee _ bacterial cells, mol ilaments, and inert tion of Extensometers (E 83) was ap- arduou 
material. It includes a condensed key — s (E 83) was ap-— 


 D- 15 and will a appear in the 1950 Sup- 


, plement to P. Part 5 of the Book of Sts 


is recognized that velopment 


proved. These devices are widely used 

measuring strain and may be either 

of the indicating or recording type. 
work of Committee E-1 has 

_outatanding i in and eatablish- 


i identification of the microorganisms. 
Another ‘construc tive project in -Com- 
mittee D-19 was the compilation in one 


“neering ‘must be: by a - 


ing and § Standardization of Etched-Stem > 


of techniques. Since its ¢ omple te re- Society’ s Committee on Plastics -Liquid-i -in-Glass Thermometers (E 7 77). at 

organization, Committee D-18 has been always has an active program of re- 1950 specifications were completed 
sponsoring extensive research in sev reral search and standardization. Manycur- for a set of precision. fractionally 
phases. Accomplishment denoting prog- rent projects are noted in the 1950 D-20_ graduated test thermometers; also new 1 
ress in the field has been shown by ‘the Report but reference should be made specifications for Butadiene Boiling | 
presentation of an extensive Symposium here to two significant, standards Point Range Thermometer and revi 


on Triaxial Testing of Soils at the pleted during the year. While the n new ‘Stability Test 7 has be 


Meeting and a second Sym- Recommended for Injection eter. 
posium on Identification and Classifica-_ Molding of Specimens of Thermoplastic thy: 
Emission an afte 
evenin 
pro 
materi 


tion of Soils. A g greatly expanded and — Materials (D 1130) covers only the 

revised edition of the “Procedures for general principles this important docu- 
Testing Soils” was published during the w ill establish uniformity in pre- 
year. _ This includes not only the 17 paring specimens. Its use will result in 


methods which been dev veloped uniform methods o of describing the var- 


to ‘indicate the intensive | 
out during 1950 by Committee E-2, 


by the committee, but many ious component parts” of the molding nevertheless this gro group »hasa large num- } noon : 
proposed procedures that are in use operation and also set up uniform meth- ber of for emission | therm: 

includ 


throughout: the country. Some of these ods of f reporting these 


studied by the committee, 
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pleted, and these methods will be issued | in thei 


‘ment will be made. of the 
have been devoting much 
- time e and effort to the work, and because ; 
of the steadily growing interest in this | 
field the results will be of w idespread 


interest: and servic 


date, February, 1950) are the several — 
"interesting papers comprising t the Sy m- 
pum on Non- Destructive | Testing 
“held during the Annual Meeting under 
the auspices of Committee E mde The 
papers relate to the use of radiography, —_ 
ultrasonics, magnetic particle testing, 
and liquid penetrant | inspection. The 
publication is intended to evaluate the 
| practical applications of various non- 
destructiv e tests, and | ‘an advance re 3 
view of the publication indicates w ide- 
oes and increasing use of the v 
methods. In a sense this symposium 


is, | might be considered a down-to-earth — 


ial report from the tech a 


=F ing fr: aternity to manage 
ig = eek us _ The Three Sections of the X-ray Diffraction Data Cards File Totaling over r 4000 Cards. 


| Radiographic Testing 4, 7 Widely used in work of all kinds involving the identification and analysis of many ma- 


_ terials. The Index is included with the set. Cost for the complete file, $405; in Kevsort, 

ess || me ended practice for radiographic: testing, au 
00 redit for which should go largely to 
ad { (Dr. HE. Seemann, chairman of this “Card Files of X- -ray Diffraction Pat- th 
 Non- Destructive Testing, merits men- erystalline~ materials almost horizon-— 
of tion at least, in any review of 19 1950 The issuance of ie extensiv ely re- i across industry, these card files | 
method “has not been a ap- vised become one of the most important 

yet in Committee Ey is ion 8 the 


ing 


arduous one that it was quite long “materials is at 
layed. There is real need for a stand- major jobs completed during the year. is ine able, hick 
ard practice to replace the former In this work . AST M had a leading part _ company or group of companies would Fe 
AST M “methods. w hich were dropped cooperation Ww ith other societies.  beina position to compile the material 
because of “obsolescence severa al ears These card files are virtually essential and issue it ‘the way the 

in the identification and use of X-ray has done, except b by Herculean efforts. 


‘to Feature TI nermal 


‘Mat 


be presented on the basic signifi- 
on Soils Also Be Held During Week of March - y 
recent Buuietins, Co., will present a paper “Experiments Classical specific heat measurements 
. a announced that the ASTM | with a Guarded Hot Plate Thermal = with reference to individual materials 
Spring Meeting would be held in Cin- Conductiv ity Set” in which he will d de- be considered By number of 

this coming year during the first 4 seribe « equipment and limits which must illustrative examples, primary y problems 
week in March. Present plans call for be met in order to operate this apparatus in the practical field will also be dis- 
an n afternoon session for a talk in the successfully. The effect of ambient cussed. These include analysis of 
eve ening to be delivered by by some speaker temperature | hot” plate re- ‘effect. of speeific heat on the performance 
of prominence in a field of engineering sults, the effect of thermal unbalance — _ of building structures subject to different 


materials. 1 The highlight of the after- between the heater and guard, and the diurnal and seasonal temperature cy cles, 
noon session nm will be a symposium on correlation - of errors in results with © ¥g consideration of pipe insulation prac- 


_ equipment faults will be discussed in the tice, and a review of recent work in 
paper by Mr. Gilbo. engineering properties of protective 
In “The Measurement and Signifi- - clothing. A tried and tested method of © 


cance of i thermal Insu- —_specifie he heat. measurement 01 on 


thermal insulating materials which will 
include several papers by men eminent 
in their particular specialty. 
harles— Gilbo, “Armstrong C ork 
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materials will be discussed and details Soils: ing innati in 19: 


be presented as an appendix the Spring Meeting follows: 


Symposium on Thermal Insulating 3 on Cast Tron meta 
4 Materials, other | groups may ‘sponsor | __ A-5 on Corrosion of Tron and Steel S been st 
technical discussions and Committee Allow ‘hro- the solv 
mium- ickel and Related Alloys d th: 
-D-18 on Soils for Engineering Purposes on Non- Ferrous Metals and. Alloa! 
definitely is arranging for or the presenta- on Die-Cast Metals and Alloys sensitiv’ 
tion « of three technical papers on sub- on Light. Metals and . — Egger 
Home Finance Agency and the Office eof and Wrought 
“jects of great interest all those who BS Metal that the 
Technical Serv ‘ices of the U. 8. . Depart- -8 on eta ic ‘oat- | 


are working in this field. hese papers ings n the « 
of Comn nerce, Fr rank A. Joy has are: on Cement . photom 


Based upon experiments w hich have 
: continued for the ag three years at the 
q -emissior 
sponsorship of the U. “Housing 


a C-3 on Chemical-Resistant Mortars 


symposium. His Basic Cc Concepts Identifiec ation of Clays” by St aining on Lime gn exce 


ater V: apor ‘ation Thei Tests— —R. C. Mielenz and M. King C-8 on Refractories gtandar 


Application to Frame Walls” should ‘the Effect of Particle am 


throw more light: on a technical prob- Interlocking on the 8 trength | of Co- authors 

lem in the building industry which has hesionless Soil—B. K. Hough C-120n Mostar for Unit Masonry chambe 

: become quite significant in recent years. a De-aired, Extruded Soil Specimens for (15 on Manufactured M: asonry Units experi 

Mr. Joy will rey iew some of the theory Research and Ev aluation of Test C-160n Thermal Insulating M: ateri: -assemb! 


which has been used in the past to p pre- rocedures—L. Hudson Matlock, Jr., — Cement Products anism 
di Carl W. F ‘Ray mond W C-22 on Porcelain En: suggest 
ict water vapor migration through on Gaseous Fuels 


work, 
walls and he will attempt to point out on ton Road and Paving M M: aterials: Speci 
shorte ‘omings in the theory where = -5 on Coal and ¢ ysis of 
C ommittee ] D-18 is extending a cordial 

exist. Mr. Joy and his associates have 

invitation to all interested to attend 
gathered data with which they hope to. hicl ‘Il be held T! D- on N: aval plicatio 
clear up some of the confusion and mis- 18 on Soils Engineering Purposes 
eonceptions which at present are con- day, March D-19 on Industrial Water and la 
procured for the committee by P rof. E-1 on Methods of Testing outline 

nected with some of these basic cone cep- ; E-9 on Fatigue _ 

R. F. Dawson, University of Texas, igue mal { The: 
is chairman of Committee D-18’s in 
dur 


of these groups will hs ave 
“subgroup on special papers. committee and section meetings, 
Me in the Me: Surface while the secretary of ea ‘committee land 
Emissivity and Emittance” by L. will be advising his members on photon 


Herrington, John B. Pierce Foundation, a a _ time they will meet, also there will be | and te 
is an analysis of methods as applied to Committee Week ’ \ 7 mailed out to all the members from _ — geribed 
fabrications. In his paper, primary ASTM Headquarters (about January” Seot 


emphasis will be given to factors of =, HROUGHOUT 20 0 a combined schedule of all the the fl 
accuracy and convenience involved in beginning ‘March 5 there will be held meetings. A hotel return for 
the general extension of these the Netherland Plaza Hotel in will be potas 
a wide range of materials with a cinnati hundreds of meetings of ASTM No 
cussion of the practical of technical committees, which groups anticipated ( this year. chemic 
the measurement in estimating will take advanta; we of the annual In preps reparing the master schedule; pared 
thermal performance of material assem- | Committee Week to get together and an earnest effort is made to keep the ? data, 
blies. = on their many ‘standardization and number of conflicts to a minimum, is illus 
dor. research projects. There is a some- A basic purpose Committee W eck McC 
It i is also expect ted that a pe at different is to permit a large number of the men detern 
Robinson, National Bureau of alth who serve on different technical com-— yew 
‘Standards, w will be presented ‘concert ning technical groups always participate. mittees | to attend meetings of thee 


-sodiun 
round-robin type thermal ity list of the main groups which have frec uently diverse groups in concen- 


far signified their intention of trated period. 


ymp 


‘Significant T ms Plann 


is that three samples can | fionsi 

Also V . W. Me eloche’s 

stitute a brief review “of facing 
received, the paragraphs be low should 


dev elopment of flame photome try stressing and r 
Bui LL BTIN there give some ‘indication of what it is in store, limitations and advantages. A set scribe 


: sketches of the several mposiums experiments designed to uncover weak metal 
which to be hel 1 at the Annual “‘notometry points in the methods by correlations of resins 
Meeting in Atlantic C Cc ‘ity, June 1 18 rapid method for determining | the geometry and other 
22, 1951. Since then, calcium content of oil has been devised and possibilities of f broader ning the field q briefly 
thi at are part of these sym- using the flame spectrophotometer. The of application will be discussed. 
additional accuracy of the method to be described “The Effect of Organic Solve ents on tl 
st PI is comparable with that of ASTM’s lame Photometric Emission of Certain: 
concerning their topics. Me thods of Chemical An: aly sis for Metals Curtis, Kneve and sec 
though all summaries not been 


— 

— 

} 

— 

— 

— 

— 

— 

a 

— 

— 

— 

& 

— 

é 

ASTM BULLETIN: January 1951 


“nonaqueous materials may exert an 
fluence upon the emission characteristics 

of metals. A variety of compounds have 

studied and the data indicate that 


the solvent influences extent of emission described. 


that, in some cases, an enhanced | 


emission may be used to ine rease the 
sensitivity of analyses 


 -Eggertsen, Wyld, ykker. show 


that the interferences of various 


= 


standard can be used to buffer out the hs 75 _ A discussion of the strengths of sand- — 


in the de ‘termination of sodium by flame 
_ photometry are shown to be of the same 
~ general character and that the addition of 
an excess of one salt to both sample and 


interference of all the others. Also the | 
authors discuss the atomizer’s 
chamber’ s relation to interference and 
- experiments in which | a modified separate — 
assert w ‘as used. A_ possible 
anism for class of interference is 
on the basis: of experimental 
Special attention is given to the anal- 
ir of silicates and portland cement by 
J. L. Gilliland. Flame photometry 
plications to water and soil analyses with — 
mphasis on quality of i rigation w ater 
and land “classification 
outlined, 
ia The use » of the Perkin- Elmer : and Beck- 
- man instruments is compared and a pro- 
cedure is described for the determination 
. of sodium and potassium oxides in port- 
 Jand cement using the Beckman flame 
photome ter. Also various: _precautions 
and tec te oid error are de- 
eribed, 
Scott, and Hironas, show that 
flame photometer gives results of 
sufficient precision and accuracy” for 
routine determinations of sodium and 
i potassium in industrial water without the 
numerous Separations required in classical 
chemical analysis. his method is com- 


pared with the gravimetric in tables of | _ on experimental deve lopment, 
trial 


data, and the saving of time 
MeCoy and describe the 
‘determination of lithium in portland 
cement using the flame 
photometer for the analysis of the 
sodium family in biological fluids” or 
medicines: is covered by Ww allace and 


Symposium on Structural Sandwiches 
‘The fabrication of lightw eight sand- 
 wiches for aircraft applications will be 
scat in a paper by Hee 
tions i housing, furniture, and transporta a- 
ow ill also ibe considered. Glass 
doth, metals, plywood, and ‘pape er (for 
wood, metal honeycomb, 
and resin foams (for cores) will be de- 


 metal- to-metal- adhesives and low-pressure 
on ruc tive tests and “ine 
methods may 
“Paper asa C ore for Struc- 
‘tural § Sandwich Construction,” 
‘discusses types of papers and tes t methods — 


of high-strength paper honeycomb 
core materials for aire raft 


and spray mechanical properties will be submitted 


on 
work are also 


‘The history of the acoustical materis 
Bearer over the past 30 years, its present 


a 


*‘bink . Applies having : 


‘scribed as well as bonding processes for 


touched 


which material surface sound absorption 
by 


to determine the mechanical proper-— sorption.” He discusses present methods 


s been dele gated 
and which was instituted to study present. 
and other methods. The program will 


embr: ace round- robin testing sound 


constructions. of various 
paper core materials for ho houses are given. 
Mechanical and phy: sical y properties such 
as thermal insulating and decay resistance 


“ 
_ A paper by Pajak, 
comb Sandwich Construction, defines: 
"terms, points out core requireme nts, de- 


scribes aluminum honey comb core, 


of all pertinent research w ork. ce 


The paper, “Application of Acoustical 
rials,” by Yerges, will list the prob- 
d existing practices, will de = 

e obvious test requirements, and will - 


ex- 


cludes fal srication proc 0 

scusses aircraft- floors, doors, partitions, point out present-day test me ‘thods or 

wing panels, fuselage sections, and application techniques. 

ment panel applications, Chrzanowski will discuss various as- 

pec ts of the maintenance problem on 
acoustical mate rials. Data will show 
effects of amount, _ of paint applied and o 
_ by Norris. He will describe three types _ different painting techniques py ed 
recognized failure: (1): failure of ma- absorption. ‘Breathing,’ ipitation 
terials due to direct los ids imposed, (2) processes, and direct impingement which — 
failure of the core or the bond between the are responsible for susceptibility to stain- 
Ss and the facings due to elastic facing — a ing of acoustical materials will be dis- 

instability, and (3) failure of the core 

to transverse shear. Design criteria 


construction in terms of component 


Consolidation Testing of Soils 


“Sandwich Construction in the Ek astic In a settlement study. of two earth-filled 


Range, by March, summarizes 


theoretical concrete barricades, consolidation tests 
results of the el: astic behavior of struc- — made with peat are discussed in a paper 
tural elements made of sandwich material. by Thompson and Palmer. The test re- 
From these results on orthotropic =. sults with load increments acting for a 
terials, those for isotropic can readily be maximum of 36 days are presented; also 
obtained. The authors plan to include an analysis of the test data and their ap- 
extensive references” to sandwich p lication to. the estimate of the magni-— 
id 
struction literature. tude and rate of future settlement. Fac-_ 
A review of the last ton years deve ol tors related to testing equipment and — 
"methods that will influence the results 
"De -velopments in Structural Sandwich - obtained in the consolidation test are in- 
ling Paneis Using Inorganic Cores. cluded in “Aids in the Interpretati ion ofthe 
Features which distinguish products for Consolidation Test” by 
aeronautical and radar uses from those Dawson, ee 


for building applications are emphasized. “Consolidation Testing to High 
One approach to design of fire- resistant 


compositions having a thickness, strength, 
and stiffness, and cost compatible with | 
building requirements is described. Data 
esting, 
applications of Potentially 


ment will be made by Rapp in his paper 


of a test procedure, some re 
quirements of exploration, and methods of 
calculation. Time-settlement observations — 
_ of several bridges and fills are compared. 

Consideration is given in Applica 
commerc ial —— are e included. tion of Controlled Test Methods in Con- 
concepts and basic principles. . Test con- 
ditions and techniques must be made to fit 
the particular behavior characteristics of — 

control or govern behavior of soils under 


size, and the types and uses of its products” 
pe stress. Applications of the methods 


_will be covered in a paper by Waterfall. — 
_ The importance of standardization will be 
emphasized. Mr. Waterfall has also. 
written "paper ‘ombustibility of. 
“Acoustical Materials,’ ’ which points out. 

the existence of a wide variety of products 
all degrees of combustibility. 
There is little evidence, according to the _— 
author, that any of the numerous sug- 
gested methods for measuring combusti-_ 
bility show ac tual life hazard in event of | 
fire. Data will be presented and a plea | 
will be made that present standardization 


Loess is an air-borne earth materi: 

' cove ‘rs vast areas of the central part _ 
of most. of the major contine nts of th 
w orld. In the United States, it covers 
~ much of Nebraska, Kansas, and part of 
South Dakota. Holtz and Gibbs de- 

scribe laboratory tests to determine the 

consolidation characteristics of loess soils, 
index tests for estimating these character- 
= ‘and the effect t of consolidation on a 
other ‘soil properties. When these soils 


Matlock and | 


solidation Testing” (D. M. Burmister) 


the soils and the specific conditions that ; * 


be continued until ‘simple to be used as foundation for hydraulic 


_ Structure ‘8, special care must be given in 


foundation design. 
Suiface and Subsurface 


Symposium on 
Reconnaissance: 


Details of ‘this symposium and addi- 

tional. features of the 1951 Annual Meet- 

will be covered in the February | 


is ; developed “and | a res -alistic 
method of classifying materials adopted. — 
A description of the variables upon 


coefficients depend is made in the paper by 
Sabine, ““The Measurement of Sound Ab- 


‘The author _also 


and imita ions. 
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Testing Magnetic Materials; 


on the re recom- 
of of technical committees con-— 
cerned with magnetic properties (A- 6), 
af fuels (D- 3), and soils (D- 18), 
4 the Society, through its Standards 
—— has recently approved some 


AS 


water vapor content of gaseous 
new tentative tens to determine 


4 individual piles. _ The Committee A- 6 
tentative revisions will appear in the 
back part of the 1950 ‘Supplement to 

Part 1 of the Book: of Standards. 

two new tentatives will appear 

the respective Supplements to Parts 

5 and 3. Copies of the tentatives will 
also be available in separate pamphlet — 


- form and can be obtained on purchase. _ 


Changes in Magnetic Test- 


edhe new section, which specifies that 
the density of cobalt-iron alloys shall 
be assumed to be 8.1 g. per cu. cm. in the 
35 per cent cobalt-iron alloy and that 
pea will be 8.2 g. per cu. cm. in the | 
; 50 per cent cobalt-iron alloy is recom- — 
_ mended to be added to the Methods of 
Testing Magnetic Materials A 34 49. 
- In Methods of Test for Permeability 
Magnetic Materials, , A 342 - 
49, Section I is eventually to be athe em 
change the permeability limit to 
“not exceeding 4.00.” 
is to be modified to make the ‘ 
betw een | 1. 0 and 4. 


straight bars, rods, wires, all straps of uni- 
form cross-section. . The cross-sections al 
area shall be not less than 0.2 sq.cm. T 4 
~ length shall be not less than 10 cm. and 
the ratio of length to diameter or equiva- 
lent diameter (dimensional ratio) shall 
follows: ‘The dimensional ratio at 
least 20 when permeability is between 1.1 a 
7 ao and 2.1; dimensional ratio at least 30 when 
"permeability is between 2.0 and 4.0.’ 
(Equiva valent diameter is the diameter of the 
circle having the same area as the crose- 


sectional area of the specimen.) = 
In the Methods of Test for Electrical 


and Mechanical Properties of M: wgnetic 
Materials, A 344 49, a new method 
(Method No. Interlamination 
Resistance) is be added when adopted. 


‘single strips flat-rc rolled electrical 


Water Gaseous Fuels; 


age pressure and temperature. The 


proved the new method with the 


the pile. 


_ method of testing a single pile. 


of tion of Procedures for Testing ‘Soils 


will provide a means of testing 


the Stand 


aA ambien 


a 


leading 

testing 

where 


conditi 
under predetermined conditions of volt-— 


Hydraulic J Jack with 


method will be particularly suitable 


for — control for the of Stakes With Wireor Board 


Alongside as fixed 
Reference Mark 


method. Much time and effort 
gone into research leading up to the a these, 
new tentative method of test D 1142, the Sy 
The scope the method: _Teads as 


for y test a 
determine the load-settlement rela- 
tionship for individual piles, the Society, 
through the Standards Committee ap-— 


@osignation D 1143 - 
scope indicates: 
This method covers a pro procedure for 
testing individual foundation piles to de- 
termine the relationship between the load 


applied to the a and the settlement of 


It does not cover — 

the application of the test results to the carrying _ 

capacity of a group of piles or to foundation ; 


4 


vapor content of gaseous fuels. In ge 

any properly constructed type of de 

point instrument may be used... 
“RR Some gaseous fuels may contain M 

_ vapors of hydrocarbons or other compo- ag 

Several and equipment are nents which condense into liquid Row a 

~ described for applying known vertical Condensation of vapors other than water ie compl 


loads to the top of the pile aad equip- _ may interfere with the measurem ent of velop 
fying 


meat for measuring the settlement. the dew- -point temperature. ‘The method 

“Thi t limited to gaseous fuels w hose dew- -point 

is new tentative is one of the _ temperature is not lower than the tem- (  CUsSIO 
suggested methods of test which w ere perature at which other component vapors Meth 
ered in the comprehensive compila-_ Were 


condense, 


Pex 


‘Nera. —The presence of diethylene’ 
vapor, which may result from passage of the — 
gaseous fuel through certain types of dehydration 

presents difficulty due to possible forma- 
tion of glycol fog. 
eliminating this interference can be recommended 


No general procedure for 


which book was issued in July. The 
accompanying illustration shows one + 
of the methods which can be used to . 
: range of water vapor contents from 0- 100 
_ cent; practically, it is limited by the 
test equipment. In these specifications 
‘is arbitrarily to conditions 


test ‘pressure is least 3 F. lower than the 


Approvals by the ASTM Administrative waeeeed on Standards, 
950 


ne Ww ater Vapor Content of Gaseous Fuels by | Measurement of of Dew-Point Tempera 


Determining the 
— 


_ ik 


Materials Is (A 34 34 - 49) 

of Feebly Magnetic Materials’ (A 342 - 49) 


= and Mechanical Properties of Magnetic Mt Materials (A: A A aut 
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ambient temperature of the testing equip- Ww 
ment and the temperature of the pipeline = 
Jeading the gas from the | ‘source to the 
testing equipment; (2) to conditions 
where the determined dew-point tempera- 
ture is not lower than 0 F.; and (3) to_ 
_ at which ice erystais do not 


is apparent 


New ASTM Box oks 
Standards ‘Supplements Printed 


ntification of Metals—Impo 


ortant: 
VERY soon on our those for Part (Non-— 
shelves will be several new and signifi- Ferrous) and Part (Electrical Insula- 
cant symposiums and compilations. 
ie these, the Symposium on Sigma Phase, 
Symposium on Rapid Methods of Part 1 (Ferrous Metals), Part 4 (Paint, 
Identification of Metals, the ood, Adhesives, Shipping Containers, 


tending over several years is now w bearing 
fruit, because a number of new tentative 
tests have’ recently been issued. 
list of the standards | (methods of test) 
which Committee D-3 is responsible 
follows: Calorific Value of Gaseous 
Fuels by the Water-Flow Calo 


on Quality ‘Control, and the -Compila- 
- tion of ASTM Standards on Copper 
and Copper Alloys are described below. pal 
The 1950 Supplements to the Book — 


of Standards are being printed and it ie 


| Rapid Identification of 


Metals 


Examination of Plated a and 
‘NEW symposium Coatings by Electrographic Analy- 


now av ‘ailable w which provides a ri rather Galitzine and 8. E _Ash- 
complete coverage of more recent de- ley, General 
-velopments i ‘a rapid methods for identi- A Field Test Kit and Procedure for 
ing metals. s. The pa papers: 
¢eussions in the Symposium on Rapid 
_ Methods for the ‘Identification of Metals | 
Boe presented at the Annual Meeting 
in 1949, the symposium being sponsored — 
by Committee E-3 on Chemical Analysis. 
Metals, 
The first three papers deal with gen- > 
eral principles” of testing w with 
| chemical reagents, electro spot ‘ting: 
- and electrographic analysis, and of 
modern instrumentation for rapid iden-— 
iis tification of metals. In the remaining 


Textiles) shoi vad | be ready sometime in. 
January-February 
(Cementitious, Soils, Road and Water-- 


A. Lewi 


& 


Some Nickel 


Alloys and Stainless 
Steels—Henry 


Rapid Tests for Identifying Alloy 

-Steels—E Ibert C. Kirkham, Uni- 
versity of Utah 
techniques, many of which have not 
been described previously, should prove © 


- eation of metals is required and es- 
pecially in cases where the testing must 
be done in the field—where the labora- 


Symposium (STP No 98) 


tions of them are described. 
___ A breakdown of the symposium is as_ 
Ped |  Btate, and Out- 
Spot Test Analysis—Fritz 
reigl, Laboratorio da Producao Min- 
eal, Ministerio Agricultura “Rio 
Electro Testing and Electrog- 


Ww. Hermance and H. Vv. 


Manila paper, and is priced | 
for members is $1.35. 


Quality Control 


Ean 


New Book Repleces | Widely Distribu ted Re- 
on of Data 


NEW _ ASTM Manual 


on “Quality. Control of Materials has 
been prepared and is now being pub- 


~ tion—R. R. W ebster, Jones & Laugh- 
lin Steel Corp. 
Tests—H. Kirtchik, | General Electric 

4 3 ‘Rapid Methods for the Identification of 
Copper-Base Alloys—R. P. Nevers, 
Fi is 


Committee E-11 on Quality Control of 
‘Materials, and takes the place of the 


widely used ASTM on Presenta- 


"ASTM BUL 


mmittee ex 


tions, Pi: astics, Rubber) will be av ‘ail- 
able shortly. hose supplements | for 


Aromatic Hydrocarbons, Soap, Water, 


three p parts. 
Protective 


control chart method of analysis and 
in the Rapid Identification of 


B. Lea, Eastman 


a 


‘The above collection of 


must be taken to the sample. 


aggregates 84 pages, is bound i Part 2 represent 


lished. The Manual is sponsored by al 


(D 136 - 50 1); Analysis of 1 
Natural Gases and Related Types of 
Gaseous Mixtures by the MassSpectrom- _ 
1137 50 T); Water Vapor 
Content: of Gaseous Fuels by -Measure- 


are (D 
rimeter ment of Dew-Point Temperature 


D 900 - 48); Ans nalysis of Natural 


- 50 T). 


proofing Mate rials) available 


are ‘approximate, every effort is being 

"made to get the supplements com- 


Shipments of the particular supple- 
_ ments to” members w ho hay e secured the 
several parts: the Book of Standards: 
will be made as soon as the bocks are 
ready . Each member w receive their 


Paper), and Part 5 (Fuels, Petroleum, = 1950 Supplements for the Book of 


Standards parts which h he has requested. 

An order blank has been sent out to all 7 
others who have purchased of the 
Bogk. 


at The 


is organized in 
Part 1 essentially covers 
the presentation of data; Part 2 pre- 
| 
sents limits of uncertainty of an 
served average; Part 3 explains the 


new 


‘methods for presentation of data. 

Part 1 represents a rev ision of the — 
“main section of the former ASTM 


which it ‘replaces. 
tion discusses the application of sta- 
tistical methods, other problems 


condensing the information contained 
a single of n observ ations, and 


of great value ‘wherever rapid identifi- 


phasis o on the variability the nature 
of frequency distributions: ysical 
of “taterials, 
a revision of 
Supplement. . of the old _AST 
Manual which it replaces. In this 
section is discussed the problem of pre- 
senting limits to indicate the uncer- 
tainty of the average of a unique 
ple of n observations. In this part 
Suggested a form “of presentation | for 
use when needed in ASTM reports and 
‘publications; restricted conditions 
under which form is theoretically 
applied are given and the meaning of 
such limits is explained, and a table i 
given to } permit ready calculation of 99 
95 per cent, and 90 per cent 
“confidence limits” for r various sample 
sizes. Working» rules — 


| 


¥ 
| 
is 
> 4 
— 
ty 
ly 
ed 
ve | 
| 
he 
19 
2. 
— 
— 
ain — 
D0- — 
— 
of 
m- 
t 
ion 
to types of data such as would be 
che __ gathered by individuals or committees 
he 
— 
the 
x 
4 of Materials 
| 
‘ 


petained in ‘eomputation n and presenta- a- 
of average, standard deviations, 
aly and confidence limits. In this revision 
the generally accepted m ‘ 
dence limit’ 
stants for ‘computing 95 per 
fidence limits are added. 
3 formul s, tables, and 


gma Interest 


j In THE past five years 
there has been an increasing interest Jl 


of the a under- 

standing of _ the conditions which | 

promote its occurrence, as well as the 

+ dev elopment of methods for controlling 

effects on properties of metal at 


high temperatures, essential to he! 


progress in this field. 
The Research Panel of the ASTM. 


ASME Joint Committee on the 


of Temperature on the Properties. of 
Metals had been cognizant of the con- 
i siderable amount of research going on 
in problems posed by the existence of © 
sigma. Because of this, — 
‘organized this sy mposium which was 
held at two extensive sessions of _— 
1950 Annual Meeting in Atlantie City. 
n numerous papers and discussions 
are now being. published. 
general, the sy mposium presents: 


ond d Copper Alloys 


ee LATEST edition of the 
used compilation of ASTM 
Standards of Copper Copper Alloys 
‘ill be off press about the time this 
be reaches the ‘members. Ii It 
will include the latest approved form 
— of January, 1951) of the ASTM 
specifications and tests relating to cast 
and wrought copper and copper alloys, 
electrical conductors » and ig numerous 
non-ferrous metals used in _ copper 
alloys. While the compilation i is spon- 
sored basically by Committee B-5 
Copper. Alloys, Cast 
WwW rought, ‘in the interest of complete- 
‘ness and to m: ake the publication 
useful as possible, several of the speci-— 
fications of Committee B-1 on Non- 


_Ferrcus Metals are i ine faded _and a 


tion of data as mentioned above. . This = 


Tdentific: 
and Re- Solution of in 


the 


‘examples useful in n applying the | 
chart method of analysis and a 


part are discussed largely in terms. 
of the quality of materials and manu- 

method requires that the data be ob- The ASTM. “Manu: Qu: ality 
tained from several samples or that the | Control of M: ater als (ST r N 0. 150) 

data be capable of subdivision into sub- is pi ages. T ‘he he: avy Manila. 


4 groups on the bs asis of relevant engineer-— bound Manual is available at $1. 
ing information. ‘principles 


infort ASTM members’ price being $1.35, 


J 
to All Concerned = Columbia, 


sadism ‘The Formation of Sigma Phase in 17 
cent Chromium Stel—J J. 
Heger, Carnegie-Illinois Steel ry 

Sigma Phase and Other Effects of Pro- | 
longed Heating at Elevated Tempera- 


connection with si ‘sigma 
_mittedly, further data on this constit- 
uent of many the heat- resistant 
alloys are desirable, and this sy bomen nena 
does give a quite complete picture per cent Nickel Steel—G. N. 


1, Babeock & Wilcox Tube Co. 
our current: information. The papers anuel, Babco 
included in the published form of the ig The Formation of Sigma and Its In- 


Stabilizer 
symposium (see May, 1950, ASTM 
page 15, for ‘Nickel Steels in Concentrated Nitric 

‘their respective authors, “Acid—R. Stewart and Stephen 
Notes on the Structure ‘and Im 
pact Res tance of Columbiu r 
ing 18-8 Stee Is After E: 
lev ated Temperatures 
Binder, Union Carbide and ‘Carbon 
Research Laboratories, Inc. 
Observations of the Effect of Sigma on 
the Mechanical Properties of Colum- 


Austenitic Fe-Cr-Ni_ Steels—E. 
Dulis and Smith, ‘S. Steel 
Corp. 
Sigma Phase in Sev Cast 
 Steels—V. T. Male olm and Low, 
Chapman Valve Manufacturing Co. _bium Stabilized Weldments in Austen-— 
X-ray, Sigma Phase iti c Stainless St.eels—F. W. Schmitz 
Vari and M.A. Se sheil, A. ‘Smith Corp. 
Occurrence of the Sigman Phase 
“stitute of Its Effect on Certain Properties 
Phase in Chromium-Moly b- Cast Fe-Ni-Cr Alloys—J._ 
denum Alloys with Tron or Nickel Jackson, Battelle Memorial Institute. 


John W. Putman, N. J . Grant, and 
The Sy mposium on Sigma Phase 


D. Massachusetts Institute 
: (STP No. 110) is a 204- page book, in 
heavy paper cover, and is av ailable at 
$2. 50; ; the members’ price 1 is 8 $1.85 5. 


——— 


Committee B-2 on Non-Ferrous Metals” 
and Alloys. All told, there are over 


100 standards 7 
numbe 


of standards incor- 
porate ¢ changes; for example, there is a 7 
clarification of the application of, 
certain types of copper w ater tube; the 
: mercurous nitrate test is clarified in its 
application for determining internal 
stresses only; and because of the inter- 
est in the requirements of preparing 
micrographs of mets and alloys 
2 - 49 T) this has a again | 
cluded. A brand new addition in- 
~ volves selected portions of Methods of 
Metallographic Speci- 
mens (E 3 — 46 T) which applies to the 
copper and copper alloy field. Groups 
of materials and products covered in 
latest 51, compilation 


purposes 
Naw ferrous metals (zine, lead, nickel), 
phosphor, copper, ete. 
Copper and copper alloy” plate, sheet 

strip 
Alloy wire, rods, "i and ind shapes 


Alloy pipes tubes 
Ingot 
' Castings mt 
electrodes 


Numerous 


people, engineers, and 
tives concerned with the production — 
and use of materials cov a have found 
venience and will w ish to procure the 
latest editio 1. It aggregates 524 pages 
and | is bound in heavy paper cover. 
The list price is $4.35; to members 
$3. 25. For those who Ww vish cloth bind- 
ing this 1 is s available at an extr: 


ULLETIN- 


tures on 25 per cent Chromium 


applies 
on No 
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Annua 


a 
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= 
use at elevated temperatures in the = pie 
occurrence, identification, and effects | | 
of sigma phase. This phase had been 
known to exist in chromium-iron-nickel 4 
— 
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by H. ©. Amtsberg | that ultrasoni 


‘andi in a varie ty of not 
_ just another device which can be used _ 


for rejecting more material; it can and 
will ald and abet turing. It is 


th papers, with authors, 


a 


inghouse Elec tric 


Itrasonic Wave Propagation | Ma- 


salte—Louis Sold, “Brown Uni ve 
sity. 
Inspection, P rocessing, and Manufac - 
turing Control of Metals by Ultr: 
sonic Methods—Carltor H. Hastings 
Seymour W. Carter, W atertow 
Basie Principle s of Practical U Itrasonic 
i This shows the supersonic reflectoscope being used at the ers of a program to a _ Products, Inc te ears 
completely machined rotor both longitudinally and diametrically. Mr. Kel- ” trasonics in the Heavy Forging 
man, the author of the paper, is ‘the shown. 


Theory, /F Alun the Application of Ultrasonics to the 
trasonics ymposium \overs | \eory, | ‘orgings, 


| ad, Non-Ferrous, Adhesive Joints - 


Carroll, Aluminum Company 


interest in paper and two presented subsequet ntly. Testing in Railroad Work— 


= testing and steadily widening The papers have just been review ed D. Hall, Erie Railroad Co. 
led AS ST M | Committee E-7 prior to publication by their authors, in v in the Electrical Industry- 


to sponsor the light of latest developments; _ _D.N. Kelman, Westinghouse E 


new publication provides a wealth of 


Itrasonic Testing of Bronze Forgings 
up-to-the-minute dat: a and informa- 


tion, 
these papers, 


is indicated in the prefatory state-— 


= 


These two figures show ultrasonics, past and present, first as an art (? ), then as a science 
In the first the operator is relying on his sense of touch and hearing to detect differences - 
in bond. The product in question is a thrust-bearing runner shoe, and there have been 
_— failures because of faulty bond between the babbitt and the steel backing. With 
latest equipment it is it is possible te to di determine ie very accurately the extent of badly bonded ed areas. ied 


(ASTM BULLETIN, 
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ase 10n the subject a 
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feel that what has: resulted from the 


‘The Measurement of 
in ‘Adhesive Joints at Ultrasonic Fre- 
quencies—A. G. H. Diets, 
Closmann, G. M. Kavanagh, and = 
N. Rossen, Massachusetts Institute — 
of Technology. 


Those who. have been w orking on » this 


RECENT emergency tele- 


phone call ‘from one of the strategic 
Government agencies in the Southwest 
that the help has been given, to com- 
ment on a certain group of ASTM 
publications which to a great majority 
not too well known. The accompany- 
ing photographs” ‘illustrate certain of 
these files of cards and collections of 
appearance standards, including the 


of our members and readers are probably — a service that would be given and the : 


n a Telephone C: Call 


asking for Society help prompts'us, now nection with certain of these standards, 


Among the publications in this gen- 
eral grouping of tables, charts, and ap-— 


Standards standards are the following: “ment agency, d dev 


publication, and the committee ASTM C ‘ommittee . Another pub. 


ication on “Non- Destructive cn” 
in the Economies « of Production” is 
authors i is a pertinent and valuable pub- being set in type w ith publication antici 
lication which will provide | latest in- pated in February. F ‘urther . an- 
formation on important aspects of this “nouncement will be made. Copies 
interesting field of ultrasonic testing. the 120-page ‘Ultrasonics Symposium in 
This is another i in the series of worth- heavy paper cover available at 
while books resulting from the work of $2; to $1. 50. 


mittes 
sige 


AY Dirrraction Data Carbs worke 


Appearance Standards. s. Iti is a far « cry 


Corron YARN APPEARAN CE STANDARDS | OD the 
from the emergency phone call in con- 


Castil 
devel 
which 


‘Sree CHARTS 
Viscosity-TEMPERA’ URE CHARTS 
ES AND vos FoR ENGINE Tests ranges 
Cer 
suffice 
licatio 


to the « original considerations which led 7 
Society to embark on publishing the 


material. one -Tealized the great Viscostr¥ ConvERSION TABLES 4 
And soon to be added are the 
CorRECTION TABLES 
history of many of is the 
Some group, possibly a Gov ern- 


portance which would be ascribed to 


guesse 
third e 
ju 
speaks 
_indust 


material of this kind. i 


same. 


4 


-justifie 
-sponsc 
haps I 
to the 
chanic 
These 
tl 
1 sep: 
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COTTON APPEARA ANDAR’ 
2, FOR RANGE STANDARDS 


+708 


Vv iew win, 
casting 
are 9 gi 
Proced 


OTTON YARN APPEARANCE STANDARDS 
SERIES 5, FOR RANGE OF YARN COUNT 2 
65.0S To 125.0s 


(WOUND 40 wears 


wide di 
say the 
the Un 
culture 
ties i In | 
quality 
-standar 
Methoc 
(D 180 
lustrate 
number 
back in 
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standar 
tively 
the fact 
had to k 
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taken 
q The | 
| q |  gome 
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fit, to for wider distribution, 
but w as quite ready to have the p project 
taken over by an ASTM committee. 
| Standards for Steel 
Castings, for example, were e originally 
developed by the U nited States Navy 
— had a few sets it could loan ee 
some of the foundries ‘that were pro-| 
ducing important material. Our Com- ‘ 
mittee E- 7 on Non-Destructive Test- 
ing, which included some— who had 


worked on the Navy material, felt that } 
ASTM might do a service in arranging == g 


4 


¥ to issue the films, and so the Society took _ 
the task duplicating very precisely 
large number of films, then drafting 
brief descriptions, the whole to be ar- | 
ranged ina loose-leaf file. 
Certainly limited edition 
‘suffice. But, as with each of the pub- 


lications in this broad grouping of ap- 


pearance standards and charts, our 
/ guesses have been conservative—and the 
_ third edition of | Radiographic Standards | 
~ has just been compiled to fill the orders” 
received. This healthy situation be- | 
speaks the interest of the steel pho 
industry in quality factors; it has amply : 


tographs representing four gr Papers 
each of five groups of yarn numbers. It 
justified the work of Committee E-7 in was possible for the Society to issue the 
sponsoring the material; and it per- boards at first at $10 per set, but the ae : ~ members ship informed as a the avail: “J en 
may be considered a compliment _ rent price is $4.50 per board or $22 
. men who handled the per set. T he photographs have to at the First Pacific Area Meeting « of the 
chanics of publication | and promotion. very carefully done because of the — Society in the Fall of 1949, there fol- 
and the Gamma- Ray being | available Many members and others under- vublished in the 1950 Proceedings 
te ring-binders at $30 per set, 
in separa e ring-binders a per se stand about the Society’ Proceedings, 
“or $55 for both sets, are intended to as- its ASTM Buuterin, and the world- Session on Fatigue of Metals: 


in classifying defects vhich are occa- famous Book of ASTM Svandards. 
‘sionally encountered. They are divided Fatigue ‘Strength of Steel Through 


groups according 1 to the type of de- the Range from 4 to 30 000 
| fect. T reference radiographs ean all of which have as their common bs asic Cyeles of Strese—M. 
easily removed from the binders for providing a: a service to industry an¢ and and} M. 


viewing. Suggestions for classifying ernment. 
castings to be used with the standards _ 


in th ted Tentativ 
Procedure Standards for Use 


bility of papers which were presented => 


— 


pro ojects (and “problemal), 


‘in Binders: E ‘lectrical 


Cotton Yarn Ap earance tandards: 


4 The diabene in the Cotton Yarn Ap- assumption that a number of the So- 
pearance St andards and thcir world- ciety members might wish to assemble 
wide distribution is also astounding, to selected ASTM standards in loose leaf 
say the least. — Originally dev eloped by es binders—in other rT words make up 1 their 
the United States Department of Agri- own compilations—the practice was 
‘eulture, and supplied in limited quanti- _ instituted of drilling three holes in all 
ties in connection v with | determining the Separate standards to fit the standard 
quality of cotton : appearance, se e, these 6 by 9-in. binder. | Special binders were ae 
‘standards were in ASTM also made available at_ cost for those 

Methods of Testing Tolerances _ interested in assembling ‘separates hy T 

(D 180), comprising the five boards il- this way. Apparently there has been Jacks kson 

Again only a limited very little inte rest on the part of mem- Ti ime Study P er | 
number of copies” available _ bers to use the standards i in this form, formance in Concrete, with Special 
back in 1941, but since that time there Reference to Heats of Hydration— _ 

has been a continuing demand for the continue drilling of standards, at least G.I. C. W. 
standards, and this in spite of the rela- temporarily, since it is an item of some 
tively costly nature of the charts and expense and it is somewhat time the July and Dec 1050, 
the fact that sev veral increases in price suming. If it. is proves: data were published de 


Depot 


Embankme nt Construction— J. 


— 


had to be made. Essentially, the stand- to be an scribing the availal lity of ¢ other Pacific 
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yearly Proc eedings. For members who 


wis sh to make a comple te file of tech. : E 
nical papers they have been numbered 

consec “utively with a “T number j in 

addition to a page number. are the 

also in the Pro- | 

has been the practice to 


Annu: 
eontal 
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NINETEEN-SIX 


RACE STREET enough technical papers in each BuLLE- Stand 
PHILADELPHIA 3 3, PENNA. TIN to provide substantial fare, but net a 


many as to make the publication 
bulky or difficult to read shortly after 


BULLETIN E ‘In the 5 years between. 1936 and 1940, 
the text material more than doubled, — 
Technical Papers—News—For the enough materi l to “justify 


s with the Society directory of commercial testing ‘and unveiled the present familiar cover 
self, the growth of the ASTM Br SLLE- research companies. It was also 1 noted and contained the editorial ex ‘planation 
TIN has been a steady one. The present that advertisements of this type w ould that the cover had been chosen because 
BULLETIN is indeed a far ery from the certs uinly prove interesting and it had been impossible to design 
_straight-text, page publication first informative ‘its “cover symbolically indicating all of the 
_ printed under this name in 1921. The ~ elusion should: be a further serv ice. very diverse activities of the Society. 
changes in both format and contenthave This s viewpoint “still” prevails. It is In further recognition of its responsi- 
n striking, and it may be appropriate interesting to note th: at a number of bility inform its” members, the 
now at the mid-century to review the advertisers using the first issue still Bur LLE introduc weed _its “Notes on 


more important of these changes. _ consistently appear in the 


ee 


As the official ‘organ ¢ of ASTM, the | ¥ Ten years later, in 1936, the B : ber "1947. New 1 eolesterante 8 Mantis. 


Bu LLETIN has dev eloped in- form and a TIN carried its first technical papers. ture, releases on new instruments, and 
content: throughout the years as the Then as now, the emphasis in selection news of instrument companies are- 
Society’s needs have chs unged and of papers” Ww as on ‘technical content, carefully reviewed and passed on to 
expanded. The first issue, coming 19 general interest, timeliness, and authori- ‘members through this column. 
years after the Society was incorpo-— tativeness. The diversity of the papers In the course of gradual growth and 
stated : as the reason for public ation appreciated from more frequent publication, certain issues 
_ the necessity for prompt and regular = quick glance at the index of BULLE TIN of the Butietin have come to be 
dissemination of news throughout articles printed the December, associa iated w ith certain editorial 
membership, and the necessity for close ié 1950, issue. Their high standard of P tures, The January issue contains a 

cooperation | between the members and quality is maintained by Papers review of the year’s accomplishments; 

Headquarters, since ASTM work was a Committee which gives “these papers the April issue reports on “Committee 7 
year-round _business—and could not the same close editorial scrutiny given the M: ay issue contains the 
possibly all concentrated at the the papers: the Soc ‘iety advance of the Annual Meet-— 

major funetion of the Buu ETIN. 


‘concerning ‘the then 
which stated among othe 
things that the meeting was to be held” “4 
in the New Monterey Hotel, Asbury 
‘Park, N J., from June 20 to 24, in- ~ 
elusive. Now, ‘in 1951, news of the F 
Annual Meeting still “retains as promi-. 
nent a place in the and in the id 
ith the April, 1926, issue, adver-— 
_tising was included. In explanation, 
the editor that the previous 
five years o publication 
considerable of Society mem- 
bership and that a larger RULLETIN 
containing news would be very 
de irab le. Adver tising income would 
permit a more complete job of keeping 


limited, as it is today, to that dealin 
with laboratory supplies, instruments 
nd apparatus, , technical books, and 


— 
— 
— 
— 
— | 
— 
— 
— 
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fs 
| 
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ing, and the July issue contains a ates 


"somewhat unusual publication se n schedule, 
review of the accomplishments of Society work 


but it fits into our printing program well. 
In the past decade alone, the BuLLE- __ A history of | our official orga an, eve 


- Annu: al Meeting. The Se ptember issue 
a complete over-all rec ‘TIN has grown om a publication as incomplete a one as this, is in a sense 
jon of the research and piece al tot aling 320 text pages and 72 ad- 4 a history of the Society itself. As the 
tion projects progress ASTM sing pages, s, to the 1950 total of iety ‘grow n and broadened 
‘Committees; while the October issue — 603 text pages : and 171 advertising pages. . field of interest, the Bu.uetin has kep 


itures a rev iew of the Ac tions he Bu LLETIN has been an eight- step—-striving : alw ays to be of maximum 


an 
Standards. This listing graphica uly: in- issue basis since. July, 1949. ‘This is a service to the Soc ‘and its members. 


nt 


: De ar ‘ellow Me ember of t the ASTM: that ‘ther with other technical in-_ hands can ace omplish much t 


today is the privilege of formation comprises the product of this end. 
you New Y ear’s greetings our production line, and as pro- have referred d provionsly. to the 
for 1951—greetings from your officers V ides much of our revenue; a sound — uncertainties we face today. Yet: in 
from your | loyal headqu: arters financial condition, with a a balanced Spite of these unceréainties, ,thereare 
- staff, as well as my own sincere greet- budget: : but most it important of all, a some > things of which we can be quite a 
ings and best wishes, diversified technical membership, as sure. Experience has shown that 
The New Year is tradition: ally” a a result of whose industry our stand- “while the / ASTM plays an essential fas 
ae time for drafting resolutions, for te k- ards are produced, and without w hom part i in our peacetime economy, “| 
ot inventory, and for self-appraisal. = Society obviously could not exist. even more imports int in times of na 
It is doubtful if there -has been in would be remiss if I did not take emergency. ASTM stand: ards played — 
present memories a time of gres iter this opportunity to extend to each of — a vital role in World War IT, and this 
uncertainty and of greater economic fellow members, my sincere use of standards was 
and politic: al concern than faces us at appre ciation of your contribution to ‘companie ed by an increase, not a de- 
present. It is a time that demands the work of the Society. The extent crease, in Society membership. 
sound clear thinking. of this his contribution is all the more the present emergency we are a already 
It is a time when these lines from — impressive when one realizes that at facing critical | material shortages. 
Josiah Gilbert Holl: and ring even the last annual mee ting alone, some Again 
challengingly than in the era in 2 23 8 S al 500 ¢ calls f 
which they were written: "meetings were held 


God, give us me n! A s, in of this situa- 
demands 


tion, some time ago a pointed. 
Strong minds, great he arts, true faith, 


and ready hands; of the AST M. T here is still much 


bigs 


Me n whom the lust of office does: food for thought, in this age of the 


kill; ¢hanieal power, in this philosphy 
spoils of office ca rural, America called 


et 
io to “expand, 
The development of new materials 
Men who have honor; me n who will not _ 


And he can’t kick while pulling, new processes, and the encount- 


ering of new sroblems, re uire that 
“Men who can stand before a demagogue _ Which is my chief contention. — the Society be ever alert to meet, its tt ; 


And damn his treache ‘rous flatteries It’s teamwork on the job that counts 

Tall men, sun crowned, who live above It’s teamwork as the pressure mounts, Previous years, there took place 


“x 


Men who possess opinions and a horse can’t pull while kicking, 
T his fact I merely mention. 


the fog thinking, insures the job ax wi done. during the year the organiz: ition 


public duty and in private thinking. 
private t I “would cert: ‘be ov er-opti- 


broad appraisa of the AS ST at mistic if I [left the: impression that the 
this New Y ear ’s time reveals a wealth. _ AST M had no problems or no needs. 
of assets: : a smooth running and These are ev er present in an active 
efficient: ‘organization that has in a or anization. Our greatest need 
8 1ort ha century a tained a vita or increased mem er an With the teamwork of the membe:- 
place of service in our national econ- _ active organization we must ‘ate ship it can, in an even larger measure, ie 
omy; a loyal, industrious and ably to grow am glad to report that the tie, 
ged staff, broadly directed bya AS membership is still growing, ‘to ‘the 
capable Board Ww ‘ith whom it a but too small a portion ¢ of our budget : 
pleasure to work; a fine hea adqu: arters is from membe rship dues. Sincerely. 
building, largely financed by the what headquarters staff and" 
yuilding, largely finance y the what our headquarters staff an President 
J 
“members; an ever-growing volume of officers can do, increase ‘in member- 
standard specifications and methods ship still depends largely. on the Madison, Wi | 


of test now numbering over 1700, 0 of members and of the cominittees. January 2, 195) nora dead 

-* This New Year’s s Message from President Markwardt was was sent to each member of the Society e sii in , January r the 
editors thought that many of the BuLLETIN readers who did not receive the + Message dir directly woul d find it of f much interest. — nhl 
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number of new technical committees, tad 
and more are under consideration. ote 7 
In conclusion, it bears repeating 
that the ASTM has prov ed itself a 
highly importa int and effective agency 
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Student Me mbership Prize 


As 


ok a “recent. 


Awards have been established at leading : 
“universities and technical schools. This 
project provides that interested mem- 
_ bers of the Society can underwrite any 


number of ASTM student memberships 
- at $2 each, these being awarded to out- > 


man, Jr. 


Y- 


‘many ‘years, “but during the ‘recent 
World War became somew hat of a 
casualty because of the speed-up 
engineering training. There follows a 
list of the schools at which prize award 
_ plans are to be in effect, with the names 
of the donors, the number of awards 


< 


M 
ernational Exhi ibit 


technical photographs shown in the 1950 


ASTM Photographic Exhibit i in Atlantic anuary 30-31 Committee B-5 on Copper and Copper 


we 


February 5-7 


City appeared i in the Technical Exhibit. nt 
; which was part of the 1950 International 
_ Exhibit of Photographs sponsored by . 
the Photographic Society of America. — 
_ The International Exhibit was held in 
Baltimore, the Technical Division being | 
at The Peale Museum. The following 
statement appears in the Introduction 
to the List of Technical Exhibitors. 
Technical Exhibit includes a 
_ group of photographs selected from the 
American Society for Testing Materials. 2 4 or 
‘These pictures show the importance of March2 _ 
‘such techniques as electron” microgra- 
phy, photomicrography, stress analysis, 
and high-speed photography in control wil 
testing and industrial research. The 
ss prints were made available for this Ex- 
a hibit through the courtesy of the ASTM 
Committee and of the photographers 


3 


| 


February 22 


March 14-16 


q March 19-20 


“March 22 22 
March 27-28 


“April 16-17 


é There will not be an ASTM. Photo- : 
. graphic Exhibit (or ‘Apparatus Exhibit) 
the 1951 Annual Meeting in Atlantic 
City, but. both a Photographie and 
Apparatus Exhibit are planned for 1952 
in New York City. There has been 
much interest in the Photographic 
hibit - Many | of the prints are being 
‘published i in the ASTM BULLE ETIN- from 3 
time to time. 


Established 


of California, 

communication to the members, a num-— Calif. —Bertram F.Kline 
ber of Student Membership Prize State College, Ames, Iow 

Massachusetts Institute of Technology 
_ Cambridge, Mass.— 

Worcester Poly 

Worcester, -Mass.—Simon Collier 

i Steve ns Institute of Technology, Hobo- 

N. J—Martin Mahler 

Cok imbia University, New York, 

—James T. Kemp 

Rensselaer Polytechnic Institute, roy 
__N. Y¥.—Robert J. Painter 
= Northern University, / Ada, Ohio— 


Robert 8. Armstrong 
of Toledo, Toledo, Ohio— 


‘strong and W. Schlueter 


February 20 Philadelphia District 
February 20 


F ‘ebruary 2 26-28 28 Committee | D-1 on Paint, Varnish, ‘Lac- 


March 5-9 


March 28-30 


April 19-20 


Comptoir Franco-Belge des Tubes 
_ University of Lausanne, Laus: anne, 
Switzerland—A 
"Berkeley, ; 


cause it is an excellent way of recogniz- 


engineering, particularly courses 

—John R. Free- 

tie in with ASTM work involving 

Sti, materials; it acquaints a deserving and 

"influential group of young potential 


- engineers with the work of the Society 


student, the school, and the Society. 


N orman, 


Arm- Prize Award 


Schedule of ASTM Meetings 


Group 4 


“Sub VIII of Joint Committee on Filler New York, N.Y 
Pa. 
D- 6 on and Paper York, 
ashington, D.C. 
Cle veland, Ohio 
Cleveland, Ohio 
Philadelphia, Pa. 
3t Louis District St Louis, Mo 
Committee D-1 on Paint, Lac-_ New York, I N. Y. 
quer, and Related Products—Sub on 
Printing Ink 


land District 
Committee A-1 on Steel _ 


quer, and Related Products 
Committee E-12 on Appearance 
‘Philadelphia, Pa. 
Serine Mzetine Committer WEEK Cincinnati, Ohio 
- Committee D-13 on Textile Materials © New York, N. Y. 
Committee D-12 on Soaps ond Other ew York, N. Y. 
_ Philadelphia Di District Pa 
Committee D-20 on Plastics 
Committee D- on Electrical Washington, D. 4 


Materials 


D-10< on Containers” Adantic City, N. J. 
Committee B-1 on Wires for Washington, D. C. 


Committee C-21 on Ceramic Whitewa are Chicago, Ill. 
ommittee D-14 on Adhesives: WwW ashington, D. 
Committee D-21 on W Wax Pol ishes and Chicago, 
‘Committee E-11 on of ‘Ohio 


through _ the publications thi they 
furnished; and the plan provides Chicago 
‘means whereby an interested ASTM 
-member can at a very modest financial 3 
outlay underwrite a cause which 
worth while from the standpoint of the 


“Other members who are interested are 
urged to consider this Student Member- 
. The number of 


Tniversity of Pennsylvania, Philadel 
 phia, Pa.—C. Laurence Warw ick 
Ecole Polytechnique, Paris, France— 


"This plan has been reinstituted be- 


ing the work of outstanding students in — 


4 “meeting 
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President Markwardt Spea aks at 


Wester New ew York- -Ontario 


Covers Program i in 


‘THREE interesting 


under the a auspices of ASTM 


Districts in New England, Chicago, 


— 


and Western New ork- -Ontario, the 
meetings being held in Cambridge, 


Chicago, and Buffalo, respectively, 4 


President L. J. Markwardt gave a most — 
interesting address on “Highlights of — 
Progress in Forest Products Research. 
He made effective use of : samples of — 


many of the newer. products that have , 


‘resulted from the intensive research 
activities under v way, as, for example, 
numerous samples of the newer sand- 
wich constructions, 
cores of “paper, with various 
types | of facings such as aluminum—all 


of these constructions embodying light 


weight with great strength. He also 
“showed samples of dense, beautiful 
woods impregnation ¢ Tesil 


tis 


a Mr. "Markw also ‘to 
economies to be secured through Jami- 
‘nated constructions and « exhibited . as an 
example a section of a built-up oak boat 
on that had undergone many cycles of 


Wet 


@ a very forceful address, 
L. A. Danse, Supervisor Materials & 
Processes, Production E ngineering, Gen- 
eral Motors” Corp., stressed the vital 
necessity of conserving our forests and 
streams, emphasizing par ticularly indus- 
try’s” stake in good sources of process. 


water. Concerned with the subject not — 


only from his industrial ork but 
personally, Mr. Danse was ; applauded | 
vigorously after his address at the 


ASTM Philadelphia District meeting in | 
the Franklin Institute on November 30. oe 


He spoke without notes for 55 minutes. — 
Preceding the technical session, Her- 
bert W. Stuart, Director of Quality Con- 
trol, United States Pipe and Foundry 


Co., gave an interesting coffee talk to a 
group of about 50 present at the in- ‘i 


formal dinner. In essence, he gave a 
thumbnail sketch of the cast iron indus 


try indicating the very large tonnage of | _ associated work, to provide reforesta- : 
tion or to conserve : existing ground pro- 


products, _ the great extent of the work, 
and then 1 mentioned some of the newer 
developments. He praised the work of 


specifications and tests to insure a high © 
quality of product. — 


ST 


some with pene 


e Conserving 1g Our F "orests: Streams 


A. Danse Stresses Urgency of te to Industry 
In 


oO. Schaefer presided at the dinner 


M 


at New England, Chicago and 
Distt Meetings 


alternate wetting ‘and ‘drying without 

show ing deterioration of bonding 

material. He ‘referred to the 
many improvements in processes that In Buffalo three “District Officers, 

ha ad been effected through research, 

‘one of the latest being a new cireular 


aw that would greatly reduce the— 


It is expected ‘that paper ‘will be Very 
published in a forthcoming issue of the | Vice-President Becker opened the meet- _ 


ASTM President Mark- 
wardt’s talk at the Boston meeting was 
preceded by a dinner at the conclusion 


of which Chairman Lester introduced 


parte ee of a number of other 


_ organizations who had been invited to 


the meeting and called upon | the Assist- 


Executive Secretary, who was” 


present representing the Home Office. 
“ For the New England meeting, those 


who had in 


© 


and opened the technical session. 


then asked technical chairman F rancis 
Tatnall, Manager of ‘Testing Re- 


search, The Baldwin Locomotive W orks, 


‘ himself vitally concerned with conserva 
tion particularly from the standpoint of 
forestry, tointroduce Mr. Danse. 
ta Born 100 miles west 0 of El Paso, Mr. 
Danse early realized the vital necessity 


of Ww ater chy rom his 


now, since he is concerned with mate- * 
rials and processes, he has a keen per-— 
ception of the situation. The aah 
cited the falling water tables in midwest 


industrial states and then praised such | 
projects as the Muskin gum control 


He seriously questioned the value | -- 
and impounding reserv oirs 


tection, is ignored. The usual result 
ASTM in making available uitable Many branches of industry have 
their No. problem the securing _ bring about a realization of the 

suitable process water in “sufficient tance of our r natural resources.” 


and carrying through ‘were. 


"Arsenal, Secretary C. G. Lutts, 


man E. N. Downing, General Electric 


aste of timber by having a much nar- 4 
rower saw kerf. As a novelty, he ex- 
” z] hibited samples of molasses and sugar 
that had been made from wood, the 
processes of _manufacture being ‘still: 

_ rather expensive but so much improved 
that these products have been made 


In the Chicago program, W. L. 
Bowler made arrangements, closely o- 


In Chicago ‘and New England there 
about 100 present at ‘each tech- 


amount. In electropiating, for 


were cited, for example, as barriers and 
an implement to remove excess paint ir in 


supply for communities where a plant 


wells in the neighbor hood are made i in- 


Mr. Danse w was as effective a speaker 


delphia_m 
work and others in Ohio. po about 75 present to hear him were well 


menting on the meeting, someone said, 


Chairman H. H. Lester, W ‘atertown 


Naval Shipyard, and Program Chair- 


Messrs. L. F. Hoyt, Chairman, Joseph 
Gentile, Vice-Chairman, and Fred A. i. 
ebber, Secretary, handled the ‘meeting 
‘arrangements at the Hotel Sheraton 
with Past-Chairman Thomas L. Mayer | 


operating with the Western Society of 
Engineers (WSE) with which this meet-— 
ing was jointly sponsored — using the 
fine WSE meeting facilities. WSE 


ing with Mr. Bowler acting as Tech- q 
nical Chairman. Other r District 
ficers, including Chairman J. E. Ott, 

Secretary D. Rubek, d Vice- 


nical session; in Buffalo about 40 (the 
latter” undoubtedly being affected by 


ple, impurities in the wash waters mm 


extremely harmful. 
~ Some of the interesting us uses of w a 


paint spray ay booths. 
‘Today new plant location is governed 
very largely by source of supply of ma- 
terials, including water, while other face 
tors, s such as the labor supply, are of 
consideration. Management 


_has frequently to supplement the water 


demands so much water that existing + % 


operative 


as has appeared at any of the Phila- — 
meetings, and 


repaid for r their attendance. In com- 


“Mr. Danse did an excellent job, his 
words really aroused active interest. tf 
‘It is certainly gratifying to know that 
people of his prominence are promoting 
conservation | efforts and are trying to | 
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Gillies Speaks in | and on up to 
Private Industry Has Brought About Reassuring_ Picture of Ore Supply colors, but his di cumente 1 ad 
an important group of iron and poe men neeri 
a most interesting and Gillies did not tell his listeners how about a Phila 


informative address in Tomlinson Hall, a to alloy metals, or to what use they should 


= 


Case Institute of f T Technology , Clev e- be put. But he made it clear that alloy. =” 

land, Ohio, on November 14, Donald B. ing, designing, treating, and fabric: ating — 
Gillies, ‘Chief Consults ant on Mining, all which must follow pig iron 

bin ‘ production. To get pig iron, you must 

Republic Steel Cc orp., Past- President have ore; you must get it to the produce rs” 

_AIME, and President, Lake Superior docks: you must have the blas furnace Board “of Directors, 

Tron Ore Assn. gave impressive evi- built and in operation. Society Officers at the meeting; and, 

dence of the intensive work carried The first of the three-link of rien present for a portion of the time 
byt priv vate industry i in ass suring this na- iron output, according to the evidence was F rank G. Steineba h, P enton Pub-— ¥ 

tion of adequate iron ore supplies. In presented by Gillies, is much farther along — lishing Co., Chairman of the ASTM 

“his own w ords, “the discov reries Ww hich [ than most of us think. Republic, together |= Administrative Committee on District 


have described remove » for a an indefinite with Ste el, Be thle he Jone Activ Activ ‘ities. 


pe riod of many, many years any hazard © Laughlin, Armco, Inland, and others can 
account for enough available ore to boost 


ore shortage Ww ‘hich might handicap 
pig production t to fantastic figures. Scores” Meetin Ahead 
development of this nation. of millions of dollars have already bee 


ean look forward to ‘tie private funds to in Composites and Structural 
"assurance 2 and a a feeling of confidence.” presence and the availability of all the my structions , Latest News on 7G m, liech- 
his. meeting, ‘attended by : about 100 we need for nation: ul security. More Materials to 
members and friends of ASTM, was t millions of private money is earmarked for 
by the Cleve ‘land District the remaining two links in ‘THIS LLETIN ars cel 
which, for many months, had chain. press informatio m has bee received has in 
planning to have Mr. Gillies speak to _Mr. Gillies ae cone erning further district meetings to ties te 
on this vital subject. Prior to the “ hat. ove! r, he ex alle d: atte ation to the be hel One i planned i = 
session, informal dinner tank ths ut hoth of the two ‘on Janua ry - 16 when President Mark. 
was held with upwards of 80 present. — ye maining to be joined after ore is found | wardt will present the technical ad ress : mittee 
T. Ba Ly ‘less, Chi 1irman of the Dis- and made » available ‘for our use ‘Composites and Structural Sand- ary 27 


triet, presided, and Earl C. Smith, Re- steel that m: iy well be in the ore rather W ich C onstruction,” while in New 
Corp., , served as ‘al than in pigs and billets. In other w ords, on January 12, two leading authorities societ, 
transporting the ore from the earth de- on titanium will -Teport on latest de inclusi 
posits in L abrador, Africa, South America, yelopments i in the use of this’ phe F _ The 
enal metal, namely, T. W. Lippert, three 
the as of r pk: ants, Titanium Me tals Corp. of America, ant a Dise 

District Program Committee. hrough N. E.P romisel, Bureau of Aeronautics afte rn 


problem, then, is not, as some 
the courtesy of an of “Mr. us Navy. Then, on February 20 in posiun 


to guess, just a matter of plant expansion. 
_ Bayless, Mr. Walter Morrison, Director _ To increase our steel producing capacity of Philadelphia, J. D. » Nisbet, General | oP Col 


Public Relations, American Society 99.4 million net tons in 1950 to 100 million Electrie Co. will be "principal ranged 
Metals, there follows an interesting net tons in 1951 means an increase in all ‘Speaker on ‘the subject “New -Tech- Benne 
statement ighlighting Gillies” the th three links that spell pig niques in Developing Engineering Ma- Photor 
“f Public concern over a shortage ore is A At the Philadelphia meeting in Janu- will ho 
not justified, Gillies told the ASTM listen- ary, ‘Executive Secret tary C. L. Warw ick | The 


ers. Doubts, if any, should be centered | Gove 
= problem of producing enough pig Will speak at the main session on “High 
lights of Cc ‘urrent ASTM Work in Ma- Ing th 
Hot ague in the iron and iron (from ore readily transferrable from E. 
steel business has been keeping us fairly the mine to the producers’ dock) to build — = S ” sad the Coffee peaker is 

during the rapidly thawing cold war. ilroads, the ships, and ‘the “motive J. Albert, ‘President, Thwing- Albert 
This insulation against a lot of speculative power needed for the h: auling. Instrument Co., and P residen nt, 
In Chile, Gillies pointed out, Bethle hem ‘Tem 2, Scientific Apparatus Makers’ 

be doubted that the pen are based two deposits which total 105,000,000 Mr. Albert w Phila- 
onthe right kind ofinformation, = of reserves, nnging is 50 delphia as an historical aad currently | 
Donald B. Gillies, a veteran in : about to6 —_vital location in the production of scien- } increas 
the historical and geographical periods and labor: \tory” sup 


‘with quality up t to 66 per « cent iron 


iron and steel development, spe: aks for Libe it iro! Band 1 


adviser on mining. He assayed the ore Venezuela, U. 8. Steel has more than 
v§ situation for the United States—and thus —_1,000,000,000 tons of ore reserves of high- 7 
the real kernel of America’ s future produc- ore. Bethlehem has up to 60,000,- 
tion of made of metal al—in his 000 tons in n that South American Subs 
ac On Monpay, February with le 
There was little, if any, speculation in Amer san companies during the meetings of Committee A- in this 
the Gillies talk. P oteatials, yes. But Canadian companies share in holding on Steel which are to be hek 1 at compar 
4 potentials on our ability to tie together the to 400,000,000 tons of 60 per cent Hotel Cleveland, Mond: ay through industr 
three-link chain that spells production of ‘in the Quebee- Labrador region. W ay inclusive President L. 
pig iron—namely (1) the existence and In addition to all this, Gillies 
_ availability of ore, (2) the moving of the ‘that there will be a 25,000,000 gross ton Man arkw ardt will” speak ; | & meeting an 
ore to the blast furnace, and (3) the con- increase in our domestic ore supply with sponsored by ‘the Cleve kg District has bee 
struction and manning of the blast furnace completion of the taconite operations subject “Development and 1, 1951 
the Great Lakes region. Trends in Lightwe eight Componite | Con- more th 


1951. 
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struction.’ no4 At the dinner preceding 
_Mochel, Manage r, Mets allurgical En 
neering, Westinghouse E lectric Corp., 


Steel Committee, 


Society. Color to in 
ASTM Committee on » Diamante Will — Program on February Q7 
51 annual” meet- 


19 
ing of the Inter-Society Color | Council, ; 


of which ASTM is one of twenty Mem- 
ber Bodies, will be held on February 2 28, 
1951, in Washington, D. C., with head- 
quarters at the Wardman Park Hotel. 
The National Bureau of Standards, 
in celebration of its fiftieth annive ersary, 
has invited a number of scientific socie- 7 
ties to meet =o the week of 
February 26. ASTM Committee D-1 


(Paints) meets 26-28, Com- 
mittee E-12 (Appearance) meets F Febru- _ 
ary 27, the Inte Society Color Council 


meets February 28, and the Optical 
Society of America from March 1 to » 3, 
4 The ISCC meetings will. consist of 
three ‘sessions. Tn the morning there is 
a Discussion and Business Session; the | 
afternoon session will consist of a sym-_ 
posium of reports demonstrations 
on Color in Government, a program ar- 
ranged under the . chairmanship of Dr. ¥ 
Deane B. Judd. x In tl le evening the 
Photometry Colorime ‘try Section 
of the National Bureau of Standard 


will hold Open House for the group. » 
~The afternoon session, Color in 

Gov ernment, 

ing three parts, and as far as possible 

speakers will use demonstrations to 


scope of work and necessary 
relative to test site facilities 
and maintenance) of proposed 
ASTM Exposure Test Si 
were published the ASTM 
BULLETIN. 
Subsequently, of this artic le 


with letters of invitation to participate 


in this “program mailed to 500 


companies representing a wide variety of 


industries interested ine atmospheric 


corrosion. The initial r response to. this 


general request for duansial 


s 


{ 
will consist of the follow - 


Program 


Steel C 


ommittee i is in town, to arran 


resident's: 

All those in the Cleveland Dis- 
ea direct mail not 


ttend. 


in Februa ry 


show what the prob lems are and | how © 
being answered: 
are being answered: 


_I. Color Standards for Paint 
. Color— Proble ms in the Armed 
Misce ‘laneous Color Studies in 
Gove erment 


All persons interested are invited to 

attend. 


ASTM Committe 
ASTM, one of the Mem 
Bodies the Council, has, s, of 
course, a great many committees con- 
cerned with appearance problems, most 
‘of which deal with "specific: products. 
For example, D- 1 on Paints; D-2 on 
Petroleum Products and Lubricants; 
others for. textiles, pl astics, ete. 
Committee E-12 _ organized to. 
cut across all groups within ASTM that 
= deal with appearance problems. ia 
committee will hold its 1951 meeting 
at the National Bureau of Standards on 
February 27, the day before the ISCC 
ppearance, 


Description, Measure- 
‘ment, and Specification, a Study of 
is Being Done by Others 
What Needs to Be ei 


E-12 to Meet 


e 


or indicated that par-— 
= Is under consideration. ( Over 
2,000 has bee en received since the 
middle of November, and the total 
whe at the end of 1950 
amounted to $62,650. Oo, 
The 48 companies supporting 
this test site pt program are as follows’ 
Allegheny Ludlum Steel Corp. 


Allied Research Products, Inc a 

Allis-Chalmers Manufac turing Co. 
Aluminum Company of America 
a rican Bureau of Shipping 
American Chemical Paint 


Apex Smelting Co. “pay 
Armco Steel Corp. 


af 


garding ASTM 


a -Fsce, Color Terms Report; ; OSA, the 


— 


of the E -12 meeting will 
‘Appearance, Its Description, Measure 
ment, and Daw ty 
What Is Being Done by Others and 
- What Needs to be Done. ” ‘The n morn- A 
ing session will open with a report re 
Tequirements for 
1 will be fol- 


pearance terminology and 


lowed by reports of work now completed — 
or well under way by other groups that 


n into consideration in 


4 


should be taker 
‘planning the work ot E-12. These 
Teports, as far as possible, will be pre- 

“sented by someone closely connected 
_ the work of the sponsoring group: 
Colorimetry Committee report; 
terminology and standards relating to 
“appearance; ASA, Standards relating 
to the appearance ce of materials; IES, P 
Photometric Nomenclature and Stand- 
ards for appearance properties of 
tiles. In the afternoon the 

_ ASTM committees on appearance prop- | 


erties of materials will be discussed. 2 


A brief business’ meeting will be fol- 
lowed by one of Ralph Evans’ very fine a 
lectures, “Some Psychological Factors 
Appearance.” This lecture, given 
a part of an IES Color Committee 
Report at Lick in _Septembe 
(1949, is so ‘suitable to the E-12 disc 
sion that a repeat performance has been 
Wert 


& Wileox Tube Co. 
Bethlehem Steel Co., Ine. 


Christiansen Corp. 
. Continental Steel Corp. 
_ Crucible Steel Company at America | 
q E. I. du Pont de Nemours and ( Co., " + Tne, 
Eastern Stainless Steel 
W. P. Fuller and C 


Grand Rapids V arnish C 
Granite City Steel Co. 


Gulf Research and Dev elopment id 


Hercules Powder Co. 


—_— 
talk discussing some aspects of the cur- district 
| ‘rent critical metalssituation. 
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and 1, 1951, 150 replies had been receive 
Jon- more than one third of these replies were 


| 


x iii Varnish and Insulator Co. _ Vanadium Corp. of America 
Westinghouse Electric Corp. 


Joslyn Manufacturing and Supply Co. 
Jones and Laughlin Steel Corp. ad 


Lockheed Aircraft Corp. 
Lukens Steel Co. — “ithe 
National Cash Register Co. 


Nuodex Products Co., Inc. 


Pure OilCo, 

Republic Steel Corp. 
Revere Copper & Brass, Inc. 

Standard Oil Development =? 

Udylite Corp. 


Union Carbide Ca 
(U.S. Steel Corp. 


ax 
rbon 
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Extensive R 


_ Gas Turbines, Power Generating Equipment, and 


esearc 


‘ograms 


Pi 


Kean Reports —= several 

"panels 0 of the Joint ASTM-ASME Com- 

_ mittee | on the Effect of Temperature on 

the Properties of Metals during the com- 

mittee’s several sessions in New Y ork, 
November 27-30, inclusive, indicated 

‘diminution i in the committee’ s far-flung 

technical activities, including sev eral 

‘important. research projects. Sev eral 
of these involve critical materials and 
the committee is expediting this work. 

_ A Finance Committee under the « chair- 

— -manship of N. L. Mochel, with the close 

collaboration: of the Joint Committee 

‘officers, Ernest L. Robinson, General 

x Electric Co., and Howard Cross, Bat- 

~telle Memorial Inst., is undertaking 

fund-raising work which it is hoped will 

reach $100,000, to underwrite 

quately the important. projects either 
already ‘under way or to be started soon. 

This joint committee has had a par- 
ticularly notable record of achievements 
down through the years, and the re- 

searches it has carried through and the 


numerous publications it has sponsored 


temperatures. For the past 
a the work has gone on at an in- 
_ creasing tempo. For example, at ‘the 
ASTM Annual ‘Meeting at Atlantic 
- City in June, | 1950, some six ‘separate 
Sessions were devoted to reports and 


jae on the Effect of Sigma Phase o on 
_ the High-Temperature Properties of 
Metals (see p. 20, this Butnerry), 

Symposium on Corrosion of Gas Tur-— 
on problems with turbine forgings, ,and 
‘ three light metals. These sym- 


— 


Joint Committee « on on Effect of Temperatu: 


a oungstown Sheet and Tube Co. 


It is hoped that this list of con- 
tributors will continue to grow so that 


an ultimate goal of a at least $100,000 past as to whether 


will be assured. 


5 There may be a number of companies | 


which are not aware of this exposure 
test site program of the Society or if so 
have not received a general letter of 
invitation. x Tn event, if a 
pany or organization is interested in 


supporting the program or in ‘securing | 


‘Teprints of the article which appeared 


ure to Underwrte. 


™ ASME Has Important Suntosic ‘Programs Involving Materials for Airer ft, 
af 


Cast Iron 


posiums 4 are in 

Last spring the committee sponsored 
the publication ofan 
the Strength of W rought Steels at Ele- 
vated T emperatures, prepared 
Messrs. R. Miller and J. J. Heger of the 
Carnegie-Iilinois Steel Comp. This 


properties, ineboding the « creep 


creep-rupture strengths of both 


carbon and alloy steels, went a long w ay 
toward meeting the critical demands for 
current information on the properties of — 
‘metals that are being extensively used 
in power plant and related work. 
Among the current projects is the com- 


piling of more extensive data on a wide 7 


‘Tange 


WwW hile | ‘considerable could be written | 


about each 1 of the ‘research projects 


which the committee either has under 


way or in the planning stage, with ma-— 
terials actually being prepared and col-— 
lected by the committee, space at this 


_ stage permits just a listing of the formal — a 


A. Statistical the High 


"projects: 


Temperature Properties of 


Sheet Materials. Conside 
materials being gathered. 

Extensive Solicitation and Com-_ 
pilation of Data on High-Tem- | 
perature Properties of Metals. — 

First work on heat-resisting 
steels well under way. 
Cc. Work on the Fatigue Properties 
of, Materi: als Going into the 


Gas Turbine. Program out-— 
D. - Elevated Temperature Tests on 
Cast Iron—to Be Directed by 

a Committee of Past and Pres- 
ent Chairmen of ASTM Com- re 
mittee 3, under 


notable Report on 7 


i the October er ASTM Butuerin, it 

‘a be appreciated if they w a 
indicate their interest to ASTM Head- 

_ There has been some question in the 
ASTM site 
facilities are available to organizations 
other ASTM committees. The 
answer to this’ “question is. “yes,’ and 
_ it is planned that the rules and se 
tions regarding such applications w will 
published i in a forthcoming is issue of the 

_ BULLETIN as well as other pertinent in- 
formation the status. of the 


¥g 


Joint 

A Fundamental Study of, 
Actual Properties of ‘a Basic 

ASTM Steel Plate Specifica- 

= Material and a Basic Pipe 

Specification Material. This 
is of vital interest to cer-— 

stress establishing bodies. 
Worki in Low-Temperature Field: 

low-ten mpe nperature testing, 

order to (a) correlate 

test procedures with serv- 

ice results and (b) ar 

late new test procedures 

desirable. 

‘summarize available in- i 

on the proper-— 

ties” of materials at 


in order to 
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correlate this informa- 


tion with | ‘service failures 
and (b) sponsor the de- 

= velopment of new mate-_ 
rials where desirable. 


dures for bonding (solde 
ing, brazing, and welding) 
low-temperature mate-— 
rials, in order to (a) corre- _ 
late laboratory tests with 
service experience and (b) 
develop new bonding tech- 
n the next few eel the committee 
_ will publish the first section of a con- 
tinuing on up-to-date high- 


. particularly the « creep and creep-rupture 
properties. 
questionna sire on the alloys of j iron and 
chromium and nickel: now being 
compiled. The current m: aterials situ- 
ation will make these data: of great 
value. Already under way is the solici- 
tation from leading American and for- a 
eign concerns of similar data on the 
“Super alloys,” and another important 
segment of n materials used at elev ated 
temperatures, namely the ferritic alloys, 


molybdenum steels 


3 
already wax; temperature properties of materials, 


_ The results of an extensive — 
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being some on taking im- 


mediate action due to the possible sig- 


A coop representation of 

producer and consumer members ap- 
plied themselves diligently to an im- 

pressive agenda at a two-day y meeting of Air-Entraining Portland Cement 

~ Committee C-13 on Concrete Pipe held (C 175), and Portland -Blast-F urnace © 
December 7 and 8 at the Statler 

Hotel, Louis, Mo. A ‘number 

a proposed rev isions of existing stand: ards 

approved which adopted 

materially improve their interpreta- 

and use. These include changes in 


the description and application of the 
_ upper bearing block in the three-edge-— 
bearing method allowing an extension ‘Specification for Concrete 
over the bell to utilize the full length of Pipe (C 118). 
pipe and also to provide for the dis- significant revision adopted was 
tribution of the load through a rigid ; 
| steel member; the addition of a section | 
jin the Specification for Non-Reinforced 
ewer Pipe (C 14) to permit the use of 
ie tongue-and-groove pipe; and the elim- n- hydrostatic test is impractical un- 
ination of inconsistencies betw een the necessary forthistypeofpipe. 
three sewer pipe Specifications (CC 1 14, 
| C%, and C 76) by specifying 1 minimum 
requirements and including a 
section to cover acceptance or rejection 
ona strength basis where not already 
Farther tentative revisions will pro-— 
ih. se vide 4 requirement that w elds shall de- 
velop 75 per cent of the minimum in diameter or smaller was referred toa 
strength of the wire, or 52,500 psi., in 7 
both reinforced-concrete pipe specifica- 


for further study. The 
tions (C7 75, and C include the u: use of discontinued is to be studied, there 


proposal that the ultimate failure test 
4 


quirements of current ASTM Speci- 
fications for Portland Cement (C 150), 


| or blends if to 
consumer; ; change the permissible 
cover over steel in C 75 and C 76 to 
apply to reinforcement in the barrel of | 

the pipe requiring not less than in. 


4 
any point; and delete the maximum size 


test as referred to in Section 9 of Speci- 
fications C 14. It is felt that the present 


_ tions from the Technical Problems Com- 
“mittee of the American Concrete Pipe 
Assn The recommendation | that com- 

pressive strength requirements on the 
-—conerete only on pipe larger than 72 in. 
in diameter and the three-edge 
‘bearing test be used only on pipe 72 in. 


mmittee on Radioactiv | 
MENTION has been made PERSONNEL OF NEw ASTM COMMITTEE 
ON Raploactive IsoroPpEs 


inthe ASTM of the organiza-— 


ASTM Co 


A. Allan Bates, Portland Cement Assn. 


of a new Committee on E. B. . Ashcraft, 
Radioactive Isotopes. The personnel 
of this new committee, to be desig- 
4 nated E-10, has been assembled as set 
forth below. and it is expected that an . S. Edward Eaton, Arthur D. Little, Inc. 
organization meeting will ‘be held _ A.C. Fieldner, U. 8. Bureau of 
shortly. Dr. George G. -Manov of the C. D. Foulke, Weirton Steel Co. 
US. "Atomic Energy W. H. Fulweiler, Consulting Chemist 
h . W. Garrison, Armour Research 
serving as temporary cha airman to effect F 
ED. Haller, Beckman Instrument Co. 
The pu purpose of the committee is to _ W..N. Harrison, National Bureau of 
serve in an advisory capacity to the Standards 
various ASTM technical committees 
dures involving the use of radioactive ap 
isotopes. . The committee will also 
ene: such tes test t procedures. = _‘§. K. Love, U. 8. Geological Surv 


4 


all portland cements the 1 re- 


“the substitution of a “fill” or permeabil- 
test for the existing hydrostatic | A series of compressive tests 


Consideration was given to sugges: 


fies 


estinghouse 


7 G. D. Calkins, Battelle Memorial Inst. 


E. Hosticka, U. S. Bureau of 


nificance _of information on the be- 
havior of pipe between the 1/100<n, 
_ crack and the ultimate failure points. 
A. proposed of Specifications 
C 75 with corresponding change in 
Specifications C7 76, the use of 


requirements i in n the large-size pipes’ was 
referred to a oon con 

sideration. 

practice on bedding and back filling, 
‘Considerable discussion took place on 


Tequirement of coarse aggregate in the a proposed specification for reinforced 


low-head pressure pipe for 
sewer purposes. Action was taken 


develop the specifications at 
-anearlydate. 


on pipe by the three- 


check method of design, r Te- 
late strength tests to minimum design 
requirements, and to obtain informa- 
tion regarding strength and design re- 
quirements for large-diameter pipe. _ 
Secretary Peckworth was instructed to Bs 
prepare and circulate a letter to all pro- : 
ducers and possibly mate highway de- 


to assist in the research of the 


Nov ember, 1951 was suggested as a 
tentative time for the next meeting of — 


the committee. 


. Manov (Temporary 

J. Markwardt, U. 8. Forest Products — 

‘D2: M. McCutcheon, Ford Motor Co. — 
‘Homer 8. . Myers, ‘Radioactive Products, 
J. H. Phillips, Babcock and Wilcox Co. | 
R. G. Ruesell, Gulf Research and De- 


‘Wm. B. Snow, Kellex Corp. 


Orville Sweeting, University of Colo- 


ae R. White, Socony-Vacuum Labs. 

Norton Wilson, “Shell Development 
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+ & General cutee for the meeting “a ing w x will be of special interest for two 


ng in 


Is 


were handled by a a committee ofr rubbev reasons. From the standpoint of those 
ISO Technical Com- manufacturers and users under the directly or indirectly connected with the as 
“mittee on Rubber, ISO/TC45 met at chairmanship of L. V. Cooper, Fire- forest’ products inc lustry , the program, 
Akron, Ohio, October 16-20, the first : stone Tire and Rubber Co The of- running from May 7 to 11, will present wy 


a series of seven technical sessions and 9 
exhibit of equipment and wood val 
products. The second reason is that one || believe 
of the technic: al sessions will be scopic 
sponsored by AS’ mM, ‘through Com- 


ont technical committee of the International — - ficers of ASTM Committee D-11 on 
Organization Standardization to Rubber and Rubber-like~ Materials, 
hold a meeting in the United States. | namely, Simon Collier, Chairman, and 
Representatives from France; Italy, @ Arthur W. Carpenter, Secretary, took 
. Th he Netherlands, New ‘Zealand, Switzer- an active part in making these arrange- 


gmaller 


land, United Kingdom, and USA were ments. It was on the invitation of the mittee D-7 on Wood. propert 
* Committee that the meeting was held The technical sessions consisting. betwee! 
Discussions during the meeting cen- in America, and arrangements were from one to six papers each will which i 
tered largely on the following : ‘subjects made for the participation on the part co-sponsored, in addition to AS TM, by” oratory 
connected with rubber technology: of a number of active D-11 members. national societies including 
Hardnes ss ; tension stress-strain ; tear Executive See retary arw ick Society of American oresters, Wood 


strength; "ply adhesion; ‘aging; abra-— 


welcomed the foreign delegates to this Industries ‘Division o of 
grading of raw rubber; inter- 


first meeting of an ISO committee to T AP PI, Northe astern Utilization Com pines 


laboratory variations; sta- be held in. Ame rica. “cil, and Wood lhesives Division, 

bility and viscosity of latex; flex-crack- ao. ASPI. for the J 
to metal- classifi- sponsored session have already been Unless" 

eation of vulcanized rubber, 4 954 completed with President Markwardt, they ca 
Standardization of rubber test meth- - Chairman of Committee D-7. by labe 
ods and products is valuable because of al Forest Pre oducts Research ‘The exhibit, to be know yn as the | erals an 


International Industry Show, will con- their re 
exhibits in Conv ention (b) Fe 
meeting — of i: ull, , as well as a Logging and § Saw rmill spar gr 


ountry where they are fabricated, - unusual interest to a large portion of the Show to be held in an outdoor area. en 


international character of the rub-— Society 
ber industry, in the sense that the raw =~ ew j 4 
materials are generally not produced i in ATIONAL 


a 


fabricated rubber products are Soe iety membership will be held in detailed information will be pub- ae 
big item in the trade of the most Philadelphia next May by the Forest in a succeeding issue the 
oducts Research Soc iety. his meet-— COV ering these | faces. 
“surface: 
feldspa: 
-seratch 
Descripti ° “onstituents | Natural propert 

Eprror’s Norre.—This compilation has been prepared by Subcommit > © ertain ex: ample Ss at the rock quartzite are |} Sroup! i 


es f on Aggregate Mineralogical Characteristics as Related to Concrete of + | - ~ composed exe lusively o ‘of the mineral a |! both ar 
~ Committee C-9 on Concrete and Concrete Aggregates, under the ch: airman- — : The particles composing the finer sizes of 4 * tt alb 


ship of D. O. Woolf, U. S. Bureau of Public Roads. | These dese ‘riptions are | many sands frequently consist of individ- bytowni 
being published as information only in order to solicit further comments 1 y ‘are | Potash 
preliminary to further consideration for adoption 74 the Society. | Com- 7 ne mineral grains. Descriptions are rocks, 1 
ments should be addressed to the Society, 1916 Race St., Phila. 3, Pa, 7 ; therefore given not only of rock types but 
OPE terials in a mineral aggregate may assist in 
The purpose of this compilation is is to recognizing its properties, but identifica- Descriprions OF MINERALS | (c) 
minera 


provide brief, useful, and accurate descrip- _—‘ tion alone, however accurately it may be 4 h i 


For the purpose of indicating significant  cleavag 


) ) a 
tions of some of the more common or more for _ relationships, the descriptions of r therefo 
_ important natural materials found as con- _—~reddic presented i in n groups as follows: thin fla 


stituents of mineral aggregates. The de- servic Mineral aggregates composed of colorles 
scriptions have been to a constituents of any type or combination ‘ (a) Silica linerals: 


of types may perform well or poorly in (1) ) Quartz.—Quartz | 

service depending upon the exposure to © (will scratch glass and not be scratched by — Ss 

stituents. should which they are subjected, the physical and a knife) composed | wholly of silica 

many of the materials described frequently chemical properties of the matrix in which dioxide). When pure it is colorless with a 

occur in particles that do not display all they may be embedded, their physical r glassy (vitreous) luster and a shell-like i oastoe 

_ of the characteristics given in the descrip-_ ‘ae at the time they are used, and (conchoidal) fracture. It lacks a wir ray 
tions and that most of these materials cleavage, and, when present in massive 

grade from varieties meeting one deserip- rocks such as granite, it usually has no (a) 

intermedi: ate stages being found. om: alm vateri: found as as con- (2 2) Opal —Opal is a hydrous form: of carbon: 


3 
silica which occurs amorphous: min- | of calci 


eral and therefore is without characteristic — | bonate 


These descriptions are not adequate to stituents of mineral aggregates are, for the 
external shape or internal crystalline which 


8 permit the identification of materials, | most part, particles of rocks and minerals. — 
a since the accurate identification of the na- 7 Rocks are classified according to origin into 
tural constituents of mineral aggreg: ates three ms groups: igneous, sedimentary, 
7 can, in many cases, only be made by a 7 and metamorph ic; and are subdivided 
qualified geologist, mineralogist, or pe trog- into types according to. mineral = 


rangement. It has a variable water con-— weight, 
tent ranging from 2 to 10 per cent. The | compos 
specific gravity and hardness are always | limesto 


Tapher using the ‘apparatus and proce- chemical composition, texture, ‘and struc- less tha an those of qua Th e color is | mite. 
dures of these scienc es. Reference to these ture. Most rock particles are composed of variable and the luster is resinous to glassy. tively s 


descriptions may, however, serve to indi- “mineral grains of more than one type. It is usually found in sedimentary “por and 


cate or prevent gross errors in identifica- However, in some cases a rock may be and is the principal constituent of diato- scale, 
tion. of the constituent composed of grains of only one mineral. mite, but it is also found as a secondary blade. 
AS UL LE IN January 1951 anuar 
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a constituent of mineral aggregates 


he 
rays 
r is 


Sssy 


ato 


tal in ‘their into frag- 
ments smooth parallelogram-shaped 
sides. Calcite is soluble with effervescence 
- pecause of its reactivity with the alkalies in cold dilute hydrochloric acid; dolomite 
‘in portland cement. ar cata is soluble only if the acid is heated or if 
(3) Chalcedony.- —Chaleedony has been the sample i 18 powdered. 
considered both as a distinct mineral and (e) F erromagnesian Minerals. .—The vari- 
asa variety of quartz. It is now generally ous types of i igneous rocks contain charac- 
teristic dark green to black minerals. 


material filling cavities in ig- 
- neous rocks. Itis of particular importance 


- believed to be composed of a submicro- 
scopic mixture of fibrous quartz with a These are generally silicates of iron or mag- sy 

2 maller but variable amount of opal. — The nesium or both and include the minerals’ 
_ properties of chalcedony are intermediate of the amphibole and pyroxene groups. — 
between those of opal and quartz, fror The most common amphibole is hornblende; 

which it can be distinguished only by lab- the most common pyroxene is augite. 
oratory tests. It frequently occurs as - ‘Black mica, biotite, may also be considered 
- constituent of the rock chert and is reactive — 


boles, pyroxenes, and biotite may also be 
found in marble. Olivine, usually olive- 
green in color, is a characteristic mineral of | 
igneous rocks of very low silica conten Be 
Clay Minerals—The term “clay” 
refers to a rock composed of partic cles of a 
specific size range, and containing appreci- 
able quantities of clay minerals (hydrous 
aluminum silicates). Clay minerals are 
formed by the alteration of feldspars, other 
gilicate minerals, and voleanic glass. Most 
particles consisting of clay minerals are 


igneous rocks. They are metastable at 
ordinary temperatures and pressures. 
Unless they occur in well-shaped coals 
they can only be distinguished from a 


laboratory tests. They are rare min- 

& erals and are included here only because of © > 
their reactivity with cement alkalies. ae 
(b ) Feldspars.—The minerals of the feld-_ 

"spar group are the most abundant rock-_ the montmorillonite and illite (hydromica) 
forming minerals. we hey are silicates of groups (swelling clays) undergo large vol- 
aluminum, and, since they all have good changes with wetting drying. 
cleavage in two directions, particles of _ Clay minerals are found in seams and J 
feldspar usually show several smooth sur-_ - pockets of limestones, in weathered igne- 


bi faces. F Frequently, the smooth cleavage ous rocks, and are important constituents 
surfaces show fine parallel 1 lines. shales. 


s are softer than, and can be (g) Sulfides.— —Many y sulfide minerals are 


scratched by, quartz. | The various mem- 
bers of the group are differentiated by 
chemical composition and cry stallographic | 
properties. The _ potash feldspars are 
orthoclase ond microcline. The plagioclase 
group includes those with soda or lime or 
both and forms a continuous series ‘includ- 
ing albite, oligoclase, andesine, labradorite, 


important ores” of metals, but only pyrite 


frequently found in mineral ageregates. 

Pyrite is found in igneous, sedimentary, 
and metamorphic rocks; marcasite is 
much Jess common and is found only in 
_ sedimentary rocks. Pyrite is brass yellow 

in color and has a metallic luster; marea-_ 
bytownite, and anorthite. The soda and site is also metallic but lighter | in color. 
potash feldspars occur typically i in granitic —“- Pyrite is often found in cubic | crystals. a 


rocks, while those of increasing lime con- Marcasite often oxitians with the libera-_ 
tent are found in rocks of decreasing silica "i 
readily. 


content such as diorite, gabbro, and basalt. 
“fool’s gold.” 


(c) Micaceous Minerals. —T he micaceous 
minerals characteristically have a. perfect. (h) Iron Oxides. —The common i iron 
oxide minerals may be grouped in three 


cleavage. Particles of such minerals can 
classes: (1) Black, magnetic: magnetite; 


therefore usually be split into extremely ‘ 
thin flakes. The true micas are usually (2) Red or reddish when powdered hema- . 
-Timonite. Magnetite is 


colorless or light green (muscovite); or dark tite; (3) Brown: 
an important accessory mineral in many — 


green, dark brown, , to black (biotite), : and 
have elastic flakes. The green micaceous _ dark igneous rocks. Limonite is a term » 


| 


material often found in schists usually 

represents minerals of the chlorite group 

_ which may be distinguished from the micas 

because they form comparatively non-— 


carbonate mineral is calcite (calcium 

carbonate). The mineral dolomite consists secondary filling in cavities or fissures in 
of calcium carbonate and magnesium car-_ rocks. Some zeolites, particularly 
bonate in equivalent chemical amounts, — : tite and heulandite, are reported to be re 

asp 

imestones contain both calcite and dolo- | Es we 


mite. Both calcite and dolomite are rela- - Igneous rocks are those that have been — 
tively soft, the hardness of calcite being 3 


«a formed by cooling from a molten mass, ee 
and that of dolomite 3% to4onthe Mohs They may be divided into two classes: 
"Beale, are readily scratched by aknife ‘Coarse Grained (Intrusive, 
blade. They have rhombohedral and (2) Fine Grained (Extrusive, surface 


- erals some of which are hydrous and in- 


Zeolites. 
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volcanic) The coarse-grained, - 


as ferromagnesian mineral. al Amphi- 


Is known as 


_ applied loosely to a variety of brown min- 


_ clude the iron minerals in many ferrugi- 


nous sandstones, shales, and clay ironstones. 
The zeolite minerals com- 


trusiv rocks cooled slowly within the 
earth. The fine-grained, extrusive rocks 
formed as rather quickly cooled lavas and mi 
frequently contain natural glass. The ‘ 
porphyries are characterized by the pres- _ 
ence of large mineral grains in a fine- 
grained ground mass. This texture is the 
result of a sharp change in the rate of cool- | 
ing during the solidification of the rock. - a 
_ Within the two classes, rocks are usu- 
ally classified and named on the basis of — 
their mineral content, which in turn de | 
pends to a large extent on the chemical — 
‘composition. Rocks in the intrusive class — 
generally have chemical in the 


l Igneous. Rocks: 


(1) Granite.—Granite is a medium- to 
‘coarse-grained, light-colored rock charac: 
terized by the presence of quartz and feld- . 
spar. The feldspars are potash feldspars 
~ (orthoel: use or microcline or both) or soda» 
Plagioc lase or both. _ Feldspar is usually 
more abundant chan quartz. Dark- 
Sa mica (biotite) is usually present 


~ soft and porous, and some clay minerals of aon ‘and light-eclored mica (muscovite) fre- 


quently. Other r di ark-colored minerals, 
_ especially hornblende, may be present in 
- amounts less than those of the light colored 
constituents. \Quartz-monzonite and grano- 
_ diorite may be mentioned as rocks similar : 
to granite, but containing more plagioclase 
(2) Syenite. —Syenite is a medium- to 
rock 


grained, light 
and marcasite, both sulfides of iron, are — ‘posed essentially of potash feldspar, ge 


erally orthoclase. Quartz is generally 
absent. Dark ferromagnesian minerals 
‘such as hornblende, biotite, or pyroxene 


(3) Diorite. —Diorite is a mediym- to 
coarse- “grained. rock composed essentially 
of plagioclase feldspar and one or more 
-ferromagnesian minerals such as biotite, 
hornblende, or pyroxene. The plagioclase 
is intermediate in composition, usually of = 
the variety known as andesine. Diorite 
is darker in color than granite or syenite 


and lighter than gabbro. If quartz is +h 


present, the rock is called quartz diorite. 
(4) Gabbro.- —Gabbro is a medium- to 
coarse- -grained, dark-colored rock consist- 

‘ ing essentially of ferromagnesian minerals — 
and plagioclase feldspar. The ferromag- 

nesian minerals may be roxenes, amphi- 

boles, or both. The plagioclase is one 

the lime varieties such as labradorite. 

Ferromagnesian minerals are usually more 

abundant than feldspar. Diabase is rock 

of similar composition to gabbro and ~~ 

salt but is intermediate in mode of origin, — 

usually occurring in smaller intrusions than | 

gabbro, and having a grained tex-— 
ture ” The term | “trap” “trap rock” isa 

collective for ds ty fine- to 
medium-grained i igneous rocks such as 

composed almost entirely of pyroxene or 

olivine are called pyroxenites ¥ 


“i Rocks ef these types are relatively r rare 
but their metamorphosed er- 
j pentine, is more common. 
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Pegmatite.— —  coarse- rived by mechanical agencies or they may 


varieties of igneous rocks be of chemical or organic origin. 
known as pegmatites. These are usually (a) Carbonate Rocks——The common 
colore 1 and are » generally equivale carbonate rocks are limestones and 
-nesian limestones” (‘‘dolomites’ The 
_ purer limestones are compo sed ‘principally 


sively greate er alteration, 

and schists. ~All these are 
characterized by a laminated structure ct 
anda tendency to break into thin particles, ; 
Chert. —Chert isa fine- -grained rock 

which is characterized by hardness 


fine-grained equivalents of the 


coarse-grained igneous rocks described 
_ above have similar chemical compositions. — 
_ The extrusive rocks are so fine-grained that 
‘the individual mineral grains are usually 
not visible to the naked eye. _ They may 
contain the same constituent minerals, or. 


these minerals may be replaced in part or conaide ‘rable sand is present, the rock be- 
comes a sandy (or ‘ 


ow holly by natural glass. 
(1) Obsidian, Pumice, and _ Perlite. 
Igneous rocks composed wholly of glass — 
have been named on the basis of their tex-_ 


ture. 


3 while glassy froth filled with 
t 


bubbles is called pumice. A siliceous or — 
glassy lava with an onion- “type. structure 
and a pearly luster, containing 2 to 5 per 
cent water, is called perlite. When heated 
quickly to the softening temperature, 
perlite puffs to become a synthetic pumice. 
rocks may be reactive with the - 


Felsite.—Light- colored, fine- 
grained “extrusive rocks are collectively 
known as felsite. The felsite group in- 


cludes rhyolite, dacite, andesite, and 


trachyte which are the extrusive equiva- 
 lents of granite, quartz diorite, 
and sye nite, respec tively. Thee roc ‘ks. 
are usually light colored but may be dark 
red or even black at times. When they 

are dark they are more properly classed 
a Gabbro). When they con- 
md natural glass, the glass frequently 


such a high silica content that it is reactive 


—Basallt i is: the fine-grained 

xtrusi quivalen nt of gabbro. When. 

basalt, contains natural glass, the glass i is 
generally lower in silica content than that — 
of the lighter-colored extrusive rocks and is y 

less likely to be reactive with cement 
4 


cement alkalies. 
Basalt 


YESCRIPTIONS OF SEDIMEN MEARE Rocks 


down for the t part under water, 
al ough | in some cases wind nm 
have been important. ‘They n may be 


posed of particles of pre-existing rocks de- 


Measurement o Density ol 


‘Hydrocarbon Liquids 4 by 


-Abstra 
By H. M. Smith? and Cooperators® 
ol Complete paper with the same title and by 
fol. 22, November, 1950. 
2 Bureau of Mines, Bartlesville, Okla. oe 
*R. C. Alden, Phillips Petroleum Co., E. 
Baldeschwieler, Standard Oil Dev elopment Co. 
_G. R. Bond, Jr., Houdry Process Corp., L. M. 
_ Henderson, Pure Oil Co., 8. S. Kurtz, Jr., Sun 


Levin, “Texas Co. * R. rte California Re- 
orp., E 


‘A search C . T. Scafe, Socony- Vacuum = 
Co. _E. Starr, Jr., Esso § Standard Co. (La.). 


A dense natural glass is called ob- _ _ stone after recrystallization is known as a_ 


a derable proportion larger than sand, the 
rock is a conglomerate. If the particles are 


-diorite, 


hes a’ include a reference thereto, as “opal- 


of grains of calcite; magnesian ‘limestones 
contain: calcite and dolomite. A magne- 
limestone composed almost entirely 


(scratches glass, is not scrate hed by a knife 
:: blade), conchoidal (shell-like) fracture in 
dense varieties, the fracture becoming 
_ of the mineral dolomite may be given = 
rock name “dolomite. Most limestones 


splintery in porous varieties, and a variety 
of colors. The dense varieties are very 
contain some impurities tough and are usu: ally gray black, 
such as silica, cls ay, organic matter, or hy- _ white to brown in ec olor, ss f reque ntly 
drous calcium ‘sulfate (gypsum). When green, red, cor blue, and have a waxy to 
greasy luster. The porous varieties are | 
usually lighter in color, most frequently 
being white or stained yellowish, brownish, 
or reddish, and have a chalky surface 
Dense red and, in some cases, dense yel 
low, brown, or black chert is sometimes 
called “Sasper.’ > Dense black and, in some 
cases, dense gray chert is sometimes called 
“flint.” Chert is ¢ eomposed of silica in the 

form of. chaleedony, cryptoerystalline 
ve quartz, or r opal, or combinations of any of : 
¢: these three. The determination of which — 
a form or forms of silica are present requires 


careful determination of optical properties, 
in the sand sizes, the rock is a sandstone a 


absolute spec ifie gravity, or both. Cher 
or a — If the rock, when ee occurs most frequently as nodules or bands 


‘arenaceous lime- 

stone; if shale or clay minerals are abun- 
it becomes a clayey (or “argilla-— 
-ceous’’) limestone. A met: smorphosed lime- 


marble. Ver soft carbonate rocks are 


known a as marl, or “lime 


ticles of sand or gravel or both cemented 
together. If the particles include a con- 


limestones and in sands and gravels de- 


ot 


rived from such rocks, — 
DESCRIPTIONS or Me TAMORPHIC Rocks 


as ndstone; “if the fr: through 
the grains it is a quartzite. Conglomerates 
and sandstones are sedimentary rocks. 
Quartzites may be sedimentary or may be Since the ty pical | metamorphic equi || Y 
_ metamorphosed sandstones. The cement- ns lents of sedimentary rocks have been de- 
ing material may be qu: opal, calcite, scribed under Rocks, the 
dolomite, clay, iron oxides, or other ma- scriptions below cove over metamorphosed 
terials. If the nature of the cementing ma- igneous rocks am. 
teris al is known, the designation of the rock (a) Serpe ntine. —Serpentin e 
tively soft light to dark green rock 
usually from igneous rocks such as py rOx- 
-enites and peridotites. Tt may contain 
some of the original pyroxene or olivine but 


bonded sandstone,”’ 


Graywacke is sandstone in which many q 


of the sand gr: uins are dark in color and is largely composed of softer hydrous aie 
which usually contains fairly large ery soft tale-like material is soften 

amounts of cementing | material resembling present in serpentine. = 

a. Arkose is coarse-grained sands tone con- by the metamorphism n of s schists or igneous 

taining conspicuous amounts of feldspar rocks s. It is characterized by a layered — 

and is derived from granite. struc ture resulting from 


or “ferruginous conglom-— 


Argillaceous Rocks.—These rocks parallel lenses and bands of platy minerals 
large ly composed of or derived from usually micas. Gneisses usually 
silts and clays. When coarser grained than schists and usually 
ely soft they are known as claystones, contain an abundance of fek Ispar. 
or siltstones, depending on the particles of intermediate varieties between gneiss and 
*h they are composed. ‘harder schis st and between gneiss and granite are 

they” are cea as shales, and when meta- found, often in the same areas in | 
morphosed they become, with progres- — well-defined gneisses occur, 


SEcTION 
Division n IV on Hydrocarbon Analysis 


has cooper: ratively tested the ASTM s 


age “deviation is 
D of Reses arch = example, out of thirty-five indiv - q 


Standard Method of Measurement of from the laboratory average by 


yenometer, D - 49, had a deviation of 2, and in only one 
R was a deviation of 3 in the fourth deci- 

yr pressure 
Reid vapor pressure gasoline, and tolu- - mal place reported. 
ene. The results substantiate the Cooperative data using Bingham 
4 
«MLR, Lipkin, J. A. Davison, W. T. matic balance indicate similar precision 
and S. 8. Kurtz, Jr., Yndwetriol and Engineering — ; 
4 Chemistry, Anal. Ed., Vol. 16, No. 1, p. 55 (1944). and accuracy 
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“News items « concerning activities our members 
will be welcomed this column. 


Stockton Junior College, Stockton, 
Calif., is now -associs ated with Standard 
Materials, Ine., Modesto, 

_ Charles Pack, formerly Vice-President 
Charge of Production, was recently 
electe d Vice-Preside nt in ¢ harge of 
newly formed Engineering. and Research 
Department of ~Doehler-Jarvis 


New Ya Cy... 


fe 
L. B. Parsons recently was promoted to PF. 


_ Assistant Director of Research in the Re- 


af and Development Department of 


is to the news about mae” 
Alan R.. Albright has retired as nel iate 
‘Technical Director of Best F ‘ods, Ine., 
Indianapolis. had been with the com- 
panysincee 1936.00 
Milton R. Beasley, formerly | Consultant 
Asphalt and Asphalt Roofing, Nor- 
Mass., is now Assistant to the 
Emil Engstrom is Quality Con-. 
Assistant trol Engineer, Marlin-Rockwell Corp., 


For some time he has been President of the 
“organization. Mr. Darsey is active 
various technical phases of ASTM work 
7 and is a Past-Chairman of the Detroit 
District Council. F. J. DeWitt, formerly 
Assistant Sales Man: ager of the Parker 


Robert I Bonney, formerly. 


of been Jamestown, N. He was previously 


appointed Manager of Manufacturing 
Congole um-Nairn, Ine., Kearny, N. J. 

_ Mr. Bonney is the recently elected P a 

dent of the Federation of Paint and Var- _ 

a nish Production Clubs. He is very activ 
in ASTM and has given service in many — Chemistry and Mets allurgy Department of 
technical and administrative ac tivities. the Fairchild Engine and Corp.’ 

present he is an ASTM Director. NEPA division, Oak Ridge, Tenn. 
Arthur E. Cozens is assoc tiated 
with the Pacific Scientifie Co., Los 

les, —Calif., as Sales Engineer. He was 

“previously Material & Process Engineer, 

S. Marine Corps at 

Chairman of the Board of Direct ors of the 

rker_ Rust- -Proof 


associated “with the Arcos Corp., P hila- 
delphia, Pa., in a similar capacity. 
_ Arthur Eldridge Focke, Chief Metal- 
lurgist of the Diamond Chain Co., Indian- — 
apolis, has been appointed head of the 


7 of Mellon Institute, | was named by the 
ittsburgh Section of the American 
Chemical Society to receive its I ittsburgh — 
Award for the year 1950 for outstanding 
_ Service to che mistry, the presentation be- 
ing made at a dinner in the 1 U niversity 


9, to 20, 1950, making ‘he 
total _membership 6826... Welcome to ASTM 


_ Note==Names are arranged first 


Chicago District 
ALUMINUM FouNDRY G. 
inger, Chief Engineer, 6831 S. Bell Ave. eral Latex and Chemical Corp., 666 Main 
Chicago 36, Ill. Cambridge 3, Mass. 
Berry, Chief Engineer, 1101 S. Forty-— 
first St., Milwaukee 46, Wis. 
-Fenrress, _D. Wenpetu, Vice-President, 
Engineering, Chicago Metal Hose Corp. 
840 N. State St., Elgin, IL 
K. . Research Engineer, 


Joun Mrcwant, Assistant to Di- 
‘Fector of Research, Pepperell Manufactur- 
ing Co., 40 Worth 'St., New York, N. Y. 
Instrue ‘tor, Civil E ngi- 
Bostrom Manufacturing Co., ‘1 33 W. neering Dept., Manhattan College, Bronx 


Perrine, R. J., Metallurgist, T he Hlectrie Orro O., Chief Chemist, Federated 
Co., St. and PRR, Salem Metals Division, American Smelting and 
Ohio. For mail: Colum- Refining Co., Hedley and Richmond Sts., 


Philadelphia, Pa. For mail: Haldeman 


William A. Hamor, Assistant Director 


New 3 York District 


4 Lever Brothers Co., Cambridge, Mass. 
—_ Willis J. Porter, formerly Materials and 
a Concrete Engineer, Perkins Grave 1 Co, 


Sacramento, Calif., is now associated with 


 O. J. Porter & Co., of the same city, ina 
James I. Schwartz, until recently. Re- 
search Associs ate, Nations al Bureau of 
Stand: ards, W ashington, is now 
Plant Engineer, National Brick « Supply 
Co., Ine., Terra Cotta, D.C. 
Konrad Stern, formerly ield 
Mngineer, Barber Oil Corp. New York 
Cc ity, is now with Brighton Terminal Ltd., 
‘Trinidad, B. W. TI. a similar capacity. 
Gilbert Thiessen, Technical Adviser for 
the Chemical Division of Koppers Co., 
Ine., Pittsburgh, Pa., has been 
_ Manager of the Laboratory Section of the 
comps any’s Central Research Department, 
and will supervise and direct all Kopper: 
laboratory research performed in com- 
ned laboratories or plants and 
contract in academic and commere by 
Lincoln T. Work, Consulting Engineer, 
New York City, has been elected a Direc- 
tor of the Associ ition of Consulting C hem-— 
ists and Chemical Engineers of that city, 
+ tom serve for a three-year term. 


+ Philadelphia 


. 
Co., ¥ hirty- fifth and Moore 
Philadelphia 45, For mail: 5612 
Wynnefield Ave., Philadelphis 
Southern California District 


ENGINEERING Co., Lester A. 
. San Pedro 


KEYSTONE 
- Olson, Chief Engineer, 1444 8 


Los Angeles 15, Calif. 
Sv MNER, Epwin V., Metallurgist, Federated 


~ Metals Division, " American Smelting and 
Refining Co., 4010 E. Twenty-sixth St., 


[eLFRED ‘Field Representa- 

tive, Dunham Concrete Co., Inc., 3000 N. 
Highland Ave., “Albuquerque, N. . Mex. 
For mail: _ 444 Loma Hermosa Dr., — 

uerque, } N. Mex. 


Other than U.S. Possessions 


-Lasoratorto Prove M aTeRIAtt Pourrec- 
NICO, P. ‘Vacchelli, Professor, Piazza 
» Leonardo Vinci 32, Milan, Italy. 
Inp1A, THe Master Gr NERAL OF THE ORp- 
nance, M.G.O. Branch (M.E. _Direc- 
torate/M.G.O. Publications Section), 
Army Headquarters, New Delhi, India. 
Mc Newt M., Chief Engineer, De- 
partment of Public Ww orks, Government of 


Victoria, B. C., Canada. 
| 
denotes 


British Columbia, Parliament Bldgs. 


Note—These “Personals” are arranged in order of alphabetical sequence of the nam 
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CROLOGY... 


i. E. Corman, Chief Chemist, Canada 
Packers, Ltd., Toronto, Canada (Dece 
ber, 1949). Meaiber since 1947, 
A. Heussner, Materials Engineer, 
sler Corp., Detroit, Mich. (January 
1951). Member since 1933. (See ac- 
Guy #H. Merry, Secretary, Me 
‘Brothers Tile C 10. Augusta 
Ga. (July 3, 1950) Representative of 
membe his company 
since 1938. A valuable man in the Merry 
_ Brothers Co., Mr. Merry died in Ashe- 
= N. a series heart 


Ill. (November 14, 1950). Member since 
1937. Member of Committees B-6 on 
Die-Cast Metals and . Alloys, and B-7 on | 
ight Metals and Alloys, Cast and 
ow rought, since 19% 37, serving on subgroups — 
- both committees; also since 1943 repre- 


of Stews art- W erat Die Cs Chics ago, 


“Mr. ‘Sandell’ entire experience 

ras with the Stewart Corp. In addition 
to his sustained interest in ASTM techni- 

- cal work he was active in other societies 
and on War Production 


In THE death of Carl E. 
‘Heussner, Materials Engineer, Chrysler 
-—Corp., ‘Detroit, Mich., on January 2, the 
‘Society loses a member who had been ex- — 
tremely active in various phases of its — 
and who had contributed a great 
deal to the technical, district, and ad-— 
ministr rative affairs” of th e Soc iety. 
member of ASTM since 1933, he had been 


“eoncerned particularly with the work of 
committees as B-6 on Die Cast 


. = Metals and Alloys, B-3 on Corrosion of | 
Non-Ferrous Metals and Alloys, and B-8 
Electrodeposited Metallic Coatings. a 


Other groups in which he was active were 


Ot -5 on Corrosion of Iron and Steel and 


its Administrative Committee on Papers 
and P ublications, and was an active mem- 
ber of the Detroit District Council for 

“many years. As chairman of the finance 
committee in connection with the 1948 
Annual Meeting in Detroit, Mr. Heussner 
did much to underwrite that very success- _ 
ful affair, particularly the social activities. 

He was active in the work of other bodies, | 
and was particularly interested in the 
American Electroplater’s Society. In this 
record of appre ciation of his many serv- 
ices, the Society also extends alas m- 
"pathy to his family. 


1951 with | large of 


of the industry, said recently. 


Priorities for ‘Apart on of 


Tue scientific instrument 


dustry recently issued a warning that an 
: acute shortage of instruments and labora- and the rearmament I 
tory apparatus, which could _bottlenec 


the e | defe 
the entire national defense program, is not — 
far 


‘filled orders ranging from two months to 
one year,”’ Kenneth Andersen, exec utive © 
-vice-preside nt of the Scientific Apparatus 
Makers Association, trade assoc iation of 

“The backlogs are increasing daily,’ 
he said. ‘Few of the orders are DO rated, 

yet practically all of them are directly a 
 fense supporting. Instrument and ap- 
paratus companics have bee unable 


alogs and Literature and Notes on New or 


these conditions, much less increase their 


t enough raw materials and components A 
_to maintain normal production under 
unit to 
heated 
heats. 
units, 
racks. 
eombin 


_ production to meet the orders which have ve 
led since the start he’ war in Korea 

“Sometime during 1951, de spending upon 
how fast production for national defense | 
ts unde r way, the demand for instru- 
ments and apparatus to produc-— 


- tion, to conduct research, and as compo- 
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nents of munitions is going to outstrip the — 

supply and potential supply under existing c 

conditions to such an exte nt that a major — 
bottle neck will exist.’ 
a Andersen said there is some recognition — 

of this in W ashington and at some 
recognition has been given, particularly in 
the allocation of aluminum, but that the 
industry needs overall recognition 
one if ‘the bottleneck i is to be avoided, © 


SUPPLIES... 


ery 


manufacturers and supply houses. 


and Li 


Analytical Uses “Mass” Spe 
trometer—The December of “CE 
Recordings” describes an Analytical Serv-_ 


although ‘samples of exhaust gases, 


Septe mber, 1950, issue of “CEC 
ings,” weed in these It is. 
announced that a new pl unt is under con-_ 


_ brochure states 


C-14 on Glass. He served the Society on a ; AST M and TAPPI regulations he have been 


describing the Vickers Projec tion Mic 


5% same design as is used today. — 


Pleat mention ASTM BU LLETIN when writing} for catalogs or 


Note—This is based on literature from ‘apparatus 


A 


The Vickers design has been constantly 


_ improved in the course of years. Stated 
as characteristics of the instrume nt are 
ice which is available to industry. a 
rity determinations are routine for the s serv- 
iv 
analyzed. An improved mass spectrom- 
eter manufactured by _the Consolidated 


versatility, convenience in use, precision | 
construction, and ruggedness, 
Enginee ring Corp. announced in the 
tecord- 


iterature 


The R. Y. Ferner Co., 110 Pleasant St., 
Boston 48 (Malden Station), Mass. — 


\ bul- 
le tin desoribing the Cooke Cinemicro- — 
graphic Focusing Unit is now available 


stack gases, and smog have also been 


from the Lovins Engineering Co. The 
brochure describes the oustanding fea- 
tures of the instrument and states that it | 

is for production of nor mal or delayed ‘id 


motion pictures of translucent objects on 
Volume 4, No. 4, “CEC Recordings,” 


or 35-mm. film. onstruction 
December, 1950, Consolidated Engineering Silver Spring, 


tures are described in 
Lovins Engineering Co. "8203 Cedar ‘St. 
—Corp., 620 N. Lake Ave., , Pasadena, Calif. 


‘Hand Micrometer—A hand micrometer No. of the Tinius Olsen Testing 
expected to play an important part in the Machine Co. “describes the new 
calibration of flat stock on the production, Mee type Hydraulic Univ ersal Te sting — 
is described in a new brochure. The = Mechine. Separate sections of the bulle- a 
that the accurac tin are devoted to history of the develop- 
manded by specifications set dow n by ment of the mac hine; loading system; _ 
ndicating- system; ; Te cording unit ; and 

ecific ations. shown are te sting 

tools for use with the Super ‘‘L’’ machine. 
Bulletin No. 40, Tinius Olsen T esting 
Machine Co., Easton Road, Willow Grove, 


4 Kjeldahl -Equipment— Precision Scien- 
- tifie Co. has just printed a 16-page Kjeldahl | 
Bulletin No. 555, describing the entire line 
of Kjeldahl equipment, which has recently — 
been standardized In past years Kjel-— 
few small standard units, has een handled 


paneer 
J anuary 1 


‘Serv ervice Ww ith “space and facilities a 


greater volume of work. 


precisely maintained, 
J. Cady & Co.,'134 N. La Salle St. 


Projection Microscope— new bulletin 
scope is available from the R. Y. Ferner. 
Company. The microscope described was" 
introduced 25 years ago using basic rally 4 
The bro- 
chure states as a fundamental feature of 
the instrument that all 
examination and photography he 
out fr om oper ating 


standa 
Leeds 
facture 
has ju: 
jicatio: 
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Depending upon the test service for which 
they are intended, the test chambers = 


idual needs. In the new bulletin, 
standard Kjeldah! models range from 2 

unit to 24-unit digestion and distillation, 
\ heated by gas or a wide choice e of electrical 

Also described are microdige sstion 

sits, as well as extraction and digestion — 

og All possible heating methods and © 

ed 


mentation for producing and maintaining 
the desired trend or status of internal © 
pressure, temperature, or humidity, inde- 
~ combinations of units are clearly spell pendently or collectively. Global condi- _ 

out, , each listing is complete on a page. tions, from subarctic to tropical, altitudes 
-. Bulletin No. 555, Precision Scientific up to 75,000 ‘ft, ., and many temperature 
Co., 3737 W. Cortland St. hicago 47, extremes are rid to be re vadily simul: ated. 
Variable Speed Stirrers and Midget and maintain required conditions; 
Pumps— The folder describing several sizes 
of variable speed Stirrers and midget wet-dry bulb control system for 
pumps manufactured by the Eastern chambers; and program control of tem-_ 
Industries, Inc., s available from perature and humidity in a test chamber. 
~ Machlett & Son. Stirrers in light duty, - Instrumentation Data Sheet No. 11. 0-5, 


medium duty, and heavy duty models are Minneapolis- Honeywell Regulator 


chambers; 


_ procedure, and calculation of method to be 
cused. The method employs the WACO 


Machlett & Sons, 220 E. 
ae Method Sheet f for Use of 
b- 
| samp to definition, design, tension, and iron, nickel, manganese, = copper. fais 
Water _ (Fischer Reagent Method)— 
Analysis—To provide information about 
has just issued an illustrated 18-page pub- 


23rd 
Nepho- Colorimeter—The method shee 
Proving new bulletin -deseri describes the use of the Coleman Nepho-_ 
ing Morehouse proving rings is av ailable. ~ Colorimeter in connection with a count of | 
- Separate sections of the bulletin are = | bacteris al growths, de etermination of sulfur, 
compression type proving rings, Wilkens- Anderson Co., 4525 W. Division 
‘measuring apparatus, and apacities. St, Chicago 51, 
Morehouse Machine Co., 233 W. Market Method Sheet fo 
York, Metho eet for Determination 
_ Electro-Chemograph for Polarographic “method of determination of water is fully 
describe 1 with sections devoted to reagents 
recently -announced pols arographic equip- 
adapt: able to oper ration 
standard 115-volt a-c. supply cir cuit, 
Leeds & Northrup Co., designer and manu- | 
facturer of Electro-Chemograph, Type E 
aio - Copies of the new catalog are 
“now available and will be 
Co., 


Model 1 Testing. Ma-  -vard miniature compaction apparatus 
-chine— Machines for tension, compression, utilizes a novel method of soil compaction. 
Gexure, shear, transverse s are de- onsistent moisture-density relationships 
scribed in brochure 501 of National F orge _ closely duplicating field compaction curves 
‘and Ordnance | Co. The brochure de- ean be developed in less time and with less 
scribes the "medium -capacity unit-type material than are possible by 
‘preve nt procedures. Unit consists of a 


universal testing machine which is desig- 
tamper, mold, collar remover, and sample 


nated as TMU and HMU. Features of 


501, National Forge and Ord- 7 esting Services, Ine., 52 wich N. 


nance Co, Irvine, Warren Co., Pa ‘St, c *hicago 22 22, Tu. 


Dielectric Moisture Meter—A new 4- 
page illustrated bulletin describes TAG’s 
‘improved Dielectric Moisture Meter. 
The bulletin, No. 1263, e explains details 
of construction and operation, as well as — 
the advantages of the dielectric type of | 
meter. _ This instrument finds applica- 
tion in many industries, “being used to 
make rapid, accurate moisture content encountered with glass thermometers, 
_ determinations on a wide variety of prod- these sturdy instruments are designed to_ 
ts such | “as: grass seeds, cotton se eds, fit the sockets already incorporated in 
“nuts, and many other granular, powdered, many pressurized storage t anks used 
or flaked materials, = -— throughout the petroleum industry. The 
TAGliabue Instruments Div. , Dept. 6 67,  announe ed W eston thermometer 
Weston Electrical Instrument Corp., 614 — covers a range from 0 to 150 F., with the | 
Ave., Newark 5, N.. scale marke deg. divisions. Ac- 
Test Chambers—A data describ- Elec 


ing the use of Brown instrumentation in athe eston E ilectrical vn 


the Tenney test chamber is available Ge ic 


for Pressurized Oil 
age Tanks—-A new adaptation of the 
3 Model 2221 W eston all-metal thesinometer 
_ aceepted by the ASTM as an alternate to 


has been announe ed by the manufacturer, 
Weston Electrical Instrument Corp. De 
veloped to overcome the breakage problem 


scribed are equip ped with | the requisite — 
auxiliary equipment and control instru- 


sche- 
matic drawing of on-off system for test | 


Coleman 


of 


standardization of Fischer reagent, test 


mercury- -glass angle stem thermometers, 


Strain-Gage—A new type SR-4 
bonded resistance wire strain gage, self- 
compensated for temperature variation, is — 

announced by Baldwin-Lima-Hamilton 

Corp. The new strain gages are available 
- for use on Dural and Steel in the form of — 
single elements, double elements, and ro- 

-settes. Principal advantage of the new | 
selfe ompensat ing gage is elimination of a 

second strain compensate for 

temperature chs Anges, thus sa 

tion time and wiring. Basically, the new 
is similar to standard bakelite gages 

with cupro-nickel wire and its application _ 
is by means of the same methods and 

phenol-resin cement. Gages for tw 


_ temperature ranges are offered: 50-300 F. 
and —50 to +300 Single-element 
gages for Dural or Ste are now in stock 
in four | gage le ngths: 3, and } in. 
Temporarily, double elements and Ra 
_w ill be available on special order, 
ima- Hamilton Corp., Paschall” 


Induction Period Calculator—Precision 
Scientific Co. offers the Induction Period 
Calculator, a simple device designed to _ 
eliminate human error and interpretation 
in the AST M test for Oxidation Stability 
of Gasoline (D 525). It was designed to 
ide petrole um laboratories with 

fast, accurate, reproducible means of cal- - 

4 culating the Induction Period of Gasoline. 
~The Calculator consists of two parts: a 

_ durable white laminated plastic disk, 15 in. 
in diameter, and a heavy bakelite tem- 
plate. . The template fits over a brass 
while h aids in center ing the pressure charts. | 
Either the Taylor or Foxboro charts can 
be used. Calibrations on the plastic disk — 
are printed below the top layer of plastic — 
so that they cannot rub off with wear. 
Precision Scientific Co., 3737 W. Cort-— 
land St., Chicago Tl. 


diameter flow table for use in ASTM tests — 
hyraulic cement, Cement — testing 

“laboratories of con companies, 


q 


construction 
state highway departments, and cement 

manufacturers will find a 


Materials. The flow table 
meets the requirements of ASTM 
= specifications C 87, C 91, and C 109. ” > 

content to or hi and-operated models 
the distinctive feature of the new 
table is a 4o-hp. motor geared to operate — 
the drive shaft at 108 rpm. This affects — 
the specified 25 drops in- 14 sec. The : 
motor is mounted on a bracket indepen- 

a dent of the flow table proper, thus pre- 

venting vibration interference with 
4 operation of the test. 

Precision Scientific 9737 W. Cort- 

St., Chicago 47, 


Ductility Testing Machine—A new 

tility testing machine providing a total 
of a quarter ot 4 million 


Please mention ASTM BU LL ETIN when ating for catalogs or 
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4400 ft. of fluorescent lighting is used in in Society oF Mecuanicat 
GINEERS—Spring Meeting, April 2 


the 50 thous: and sq. <7 modern pl: ant of 


: 
brick, glass, and aluminum. Orders Atlanta, 
> 
filled and material distributed from large cientiric Apparatus Makers’ Assocta- 


— 
stocks in Pittsburgh, St. Louis, New FP ce Annual Meeting, April 15-18, The 
¥ ‘ Greenbrier, White Sulphur Springs, West 


and pon plant serves as an advance supply base 
for the ane! for for the Atlantic Coastal area. Ten Ine.— National Packaging E xposi- 


Fi trunk lines facilitate phone ealls and both tion, April 17-20, Atlantic City Audi ee 
pressures can teletype and Western Union teleprinter torium, Atlantic City, N.J. 


are prov vided up are on hand to speed messages to the = 22 Palmer 
to 100,000 lb. Equipped with a set of | company’sother and manufacturing has co 
three dies for use with different gages of facilities in New York , Pittsburgh, St. ac st — tional | 


MERICAN FOUNDRYMAN 
metal, the machine will test material up to Louis, and Edgewater, N. J. Annual Convention, April 2 | to obt 


Steel City Testing Machines, Inc., 8843 American Woop Preservers’ Assocta- ‘ments: 
Livernois, Detroit 4, 1 Calendar of Society Meetings -tion—Annual Meeting, April 24-26, loads { 

“Long” and “short” calendars will appear in Powper Mee previo 
alternate BULLETINS. The ‘‘short’’ calen- ing, April 25-26, Hotel Clev eland, Cleve. Among 


notes meetings in the few immediate weeks 
ahead—the “tong” calendar months ahead. land, Ohion prov ide 
| NI T ke UA N ne Sov ‘TH AMERICAN CONGRESS or CHE and ray 


Cc OM M P AN nual Meeting Engineering Dieplay, FOREST Propucts Researcu Socierr— | ° 
«8-12, Book- -Cadillac, Detroit, Technical Sessions & Wood Products Ex- The 
Mich. hibit, May 7-13, Convention Hall, Phila- gation 
Soctery or Prastics Enatneers, Inc.—7th delphia, Pa, provisi 
Annual National Technical Conference, American Instore or Arcarrects—Con- | P 
January 18-20, Hotel Statler, New York, vention and National Seminar Meetings, 4 ‘ing dey 
omprResseD Gas Assocration—Annual gewater Beach Hote icago, correla’ 
in personnel, plants and Mee ting, January 22- 23, WwW Valdorf-Astoria Insrrrvre or Canapa—: An 
locations, and other notes of interest mM Hotel, New York,N.Y. = ~~~ nual Meeting, May 9-11, Mount Royal 

Concrers Masonry Assocta- Hotel, Montreal, Quebec, Canada, ance 
‘Tion—Annual Meeting and Exhibit, Janu- _ AMERICAN SOCIETY FOR QUALITY to esta 
ary 22-25, Cleveland Auditorium, Cleve- Annual Convention, May 24, Hotel avemé 

. Paul St., Rochester 2, N. Y. Harry ‘g pa 
Ott, noted optical engineer and Auemcan or EN- Society oF THE Prastics 
_ ant to Carl | . Bausch, Vice-President in _ GINEERS—Winter Meeting, January 2 22 = nual National Meeting, May 24-25, Green. | known 
charge of and Engineering at ‘Hotel Statler, New York, N. Y. brier Hotel, W hite | Sulphu r Springs, West wheel | 
‘ Bausch & Lomb Optical Co., died Nove oF AERONAUTICAL — ¥ “4 he | 
ber 21, 1950. “56 years old. Annual Meeting, January 22-26, Astor Appiiep Macnantes CoNnGRESS— scope 
ol ‘the firm's: Hotel, New York, N. 11-16, Chicago, the dif 
Military Engineering Department for the THE AssociaTION OF ASPHALT _Pavine American Society for _ Testing Materials 
- 3 past eleven years and head of the — ary 4-7, Cosmopolitan Hotel, Denver, eae militar 
Harry RT Co., 9830 Rose- NATIONAL CrusHep STONE ASSOCIATION— 21- 
Ave., Detroit 4, _Mich., announces 34th Annual Convention week of February Hot Springs, W. Va. ever-ine 

the ‘appointment of Frank Brewster Netherland- Plaza Hotel, ati, AMERICAN FouNDRYMAN eTY—Sth 


plannec 

aduated from Michigan State Colle e - NAatTIONAL SAND AND GRAVEL ASSOCIATION— 25- a Salle Hote icago 

35th Annual Convention and Nationa AMERICAN SOCIETY FOR ENGINEERING Epu trol of 

constru 

meet t 

United 


in 1926. For the past four years he has Bs ApDY Mixep CoNCRETE AssoctaTIon— Tron—Annual Meeting, June 25-29, Michi- readily 
4 


_ been sales manager 21st Annual Convention, February 11- 15, gan State College, East Lansing, Mich. 
_Fisner Screnviric Co., 7 717 Forbes Roosevelt Hotei, New Orleans, La. American Institute or Execrricat Ex- 
- St., Pittsburgh 19, Pa., announe es that 7 AME RICAN [INSTITUTE OF Minine & METAL- | GINEERS —Summer General Meeting, June 
William Geisler has recently joined the LuratcaL ENGINBERS— —Annual Meeting, 25-29, Royal York Hotel, Toronto, On- 
Pittsburgh staff of this firm as petroleum February 18-22, Jefferson Hotel, Metals» tario, Canada. ations 
aratus enginee . Manufacturer of lab-_ Branch Session, Statler Hotel, St. Louis, asphalt 


aequiring the highly regarded Tagliabue February 20-22, Hotel St. Francis, 
of petroleum testing equipment (see Amentcan Pire Associti designe: 
Instrument Company News, December Annual Convention, March 1-3, tain crit 
1950, Mr. Geisler will ad- Waldorf-Astoria Hotel, New York,N.Y. proves} 
vise on related matters of engineering, Tue PirrsBuRGH CONFERENCE ON “ti 
manufacture, and distribution through the CHEMISTRY AND APPLIED SPECTROS- 


under the registered trade name Lasporatory Equipment—March aSES Vi 


of “Fisher-Tag.” American Society for Testing Materials Standards. A large number of the 4 
ISHER ScreNTIFIC Co. ope a new —Spring Meeting & Committee W ‘eek, cipal scientific and technical organizations there 
- Plant i in Washington, D. C., December 8. = March 5-9, Cincinnati, Ohio, _ of the nation, in recognition of the role of - — 
This se ientific supply house willserve NaTIoNnaL AssocIATION or Corrosion En- the Bureau in science, have planned meet- 
stocking, shipping, and repairing ime GINEERS—Conference and Exhibition, ings in Washington in 1951 to honor the | tion of th 
“eente for the Atlantic Seaboard area. March 3-16, Hotel, N York, Bureau’s Semic entennial, and | a “calendar phia 3, 
The plant is located at 7722 Woodbury major meetings has been announced 2 
Drive in suburban Washington. Over of the meetings have regularly been 
an acre of modern shelving is available Na- held in Washington in the past; most the 
_in the new air-conditioned plant to store tional Meeting (divided), April 1-5 ‘and them were planned for Washington by the 
the thousands of laboratory apparatus April 8- in view of the Bureau’s Semi- 


Office 
Army, W: 
‘items, instruments, and chemicals. is. Some April 8- centennial. 4 


PJanuary 


Steel City Testing Machines, Inc., for the 

Fontana Works of Kaiser Steel Corp. 
Purpose of the unit is to detect surface and 

subsurface imperfections in deep-drawing 
‘ awer @ comneratively larece arcana 
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‘tions sal program over the pe ast seven years 


Enc 
‘By Gayle 


under traffic and t 


to obtain dat a be used 


wally 
-formul: iting design criteria for pave- 
‘ments expect ted to be subjected to wheel 


loads f in excess of those for which 
previous designs had made provision. 
Among these investigations was one 3 
prov ide information leading to a simple 
and rapid method of design and control 

of asphalt paving mixtures, 

The scope of this investi- 
gation ‘contained the following general 
provisions: to select a simple test- 
ing device suitable for design and field 
eontrol of asphalt pavements; (2 2) to 
cor relate the results obtained by the use — 


of the selected device with field perform-_ 


ance for various wheel loads; (3)_ 
to establish suitable criteria for asphalt e 
pavements; and (4) to establish the 
thic knesses of asphalt pavements 
known qué ality required for various 
The bases for eotablishing the general 
scope of the investigation were: 
mA 
the difference in charac ter and aie 
tude of wheel loads of airplanes and 
military vehicles as compared with high- 
way traffic; (2) military airplanes with _ 
ever- r-increasing | wheel loads were being 
planned and constructed; (3) the usual _ 
methods employed for design and con- - 
trol of asphalt paving mixtures w ere not 
readily adaptable to the preparation se 


construction of asphalt pavements to — at the W: aterways Experiment Station, a 


meet the requirements continental 
United States and in Theaters of Oper- — 
ations for rapid field control; 
asphalt pavement of high quality ad “oa 
quate for various wheel loads without 
overdesign m must be provided. 6% 
Asphalt pa paving ‘mixtures were usually 
designed and constructed following cer- = 
tain criteria and specifications Ww hich hhad 


proye: t “satisfactory cover a long period 
si time. Each engineer had his own 
method and employed in in some 
cases 
to check design. In most inst: inces 
there little or no correl: ation be- 

NOTE —DISCU SSION OF THIS PAPERISIN- | 
VITED, either for publication or for the atten-— 
tion of the author. _ Address all communications 
toASTM Headquarters, 1916 Race St., Philadel- — 
4q * Exten nded abstract of paper presented at the 
Session on Bituminous Paving Mixtures held at 
the First Pacific Area National meeting of 
Ay Society, San Francisco, Calif., October 10-14, 


Office, Chief of Department « of the 


January 19 vie 951 1 


— 
ngineers 


Pies McFadden’ 


metho Is of field cont rol 


vestigation (1944) were authorized and 
Ww ere assigned to the Corps of Engineers 


phat pavement design, select a method stability for the three wheel loads. © 


as considered necessa ry or adv isable, 


various types of testing 


a 


experience in connection with very 
heavy wheel loads. ae he en ngineer ac 

justed the p paving mixture at the | start. 
of construction based on his know ledge 
of local materi: als and traffic conditions. 
compaction of the pavement was 
often left to the judgment of the roller 


‘During the recent World War, a dif- 


necessary expeditiously and 
construct isphalt paveme nts for air- 


fields and cantonment areas to carry 


loads far in excess of those carried by 
highweys or city streets. Also, the” 
usually 
plo yyed for p pavement construction were 
‘not considered adequate on jobs which 
-_Tequired the use of one and sometimes 


was little or qualities of conduet a 


ferent condition developed. It was | 


porting data on “which 


C. Ricketts’ 


traffic tests thereon. 

4. Conduct ‘final I aboratory studies 

_4 and analyze ze the data obtained from this ve 

investigation and establish satisfactory 

design criteria and control procedure: 
This paper discusses the laboratory 

related: to the est: iblishment of 

pavement test properties and the proce-_ 

dures for design and field control of as \y 

phaltic concrete paving mixtures. As 


reference will be made later to pavement r 
v I 


criteria este ablished from the data ob- 
tained in the over-all investigation, the 
test section and tes sting procedures are 
briefly described. The complete sup-— 
the pavement 


criteria are based are contained in a 


published Corps of Engineers report: 


“Tnvestigation of the Design and Con- 


‘tablishing pavement 
-eriteri: a, field in- 


he Office, ‘Chief ar Engineers. 
INVESTIGATION: AL PROJECTS 


The two initial projects consisting of a iy : 


laboratory. study (1943) and field in- 


Flexible Pavement Laboratory, located 


Vicks sburg, Miss., for accomplishment. 
The s scope of the. over r-all 


was to: 


Study the existing methods of as- 


requiring testing apparatus adaptable to 
field design and control, conduct a com-— 
prehensive laboratory investigation of 


the testing z apparatus, and perform. such 


- correlations with other existing ei 
duct a comprehen: sive labora- 
_ tory study utilizing the selected appara- 

to compare the test. properties of 


sand asphalt and 3 asphaltic concrete 


‘mixtures with aggreg ate type » grada~— 
tions, and amount /and type of filler as 
variables. Correlate laboratory com- 
paction of asphalt paving mixtures vith 
densities obtained in the field the 
Construct a field test section of 
_ several YI pes of asphalt. pav ements in- 


‘ASTM BULLETIN: 


_ quality base course, based on a specified 2 


three traffic lanes— 


eis 

LD INVESTIGA MON 
IE 
‘In 1944 a test track was constructed 


on a well-drained site at the Waterways | 


Experiment Station. The specific ob-— 


Mixtures which have a wide range 
physical properties but equal stability 
values under traffic of 15,000, 37,000, 


and 60,000-Ib. wheel loads (60,000-Ib. 


determine the sts ubility values 
of asphalt pavements satisfactory for 

these wheel loads. _ 

To establish the minimum thick- 


ness of asphalt pavements on a high- 


= 
4. To determine the optimum as- 


phalt content that will produce satis- 
factory pavements when submitted 


to traffic of the three wheel loads listed on er 


compare laboratory and field 


The field test project. Fis ig. consist 
of two straight parallel tracks each 
850 by 60 ft. wide, joined « at the ends . 
test 


turnarounds 175 tt. 
tracks 


square. 
divided longitudinally in 
18, 20, and 22 ft. 


wide, vie, for 
ty 


— 

‘Desien and Control 
Corps” of Design and \ontrol 

ith — 
lo, 
— 

4 
— 
— 
otel ing Mixtures,” in 

ag 
— 
ntic iin 

4 
— 
‘une 
une — 
une 

— 

— 

| — «| 

. Copies of the report, at the cost of reprodue- { pi va 

tion, may be obtained from the Director, W ater- alt 

Experiment Station, Vicksburg, } 
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2 ASPHALT CONTENT LESS 10 PERCENT f 
OPTIMUM ASPHALT Content cess SO PERCENT 


ASPHALT CONTENT a 


ALL UNITS IN SECTIONS IA 


THE SHOWN, 


PROFILE 8B 


ASPHALT CONCRETE WITH CRUSHED § © 
ASPHALT CONCRETE WITH ROUND CRAVE, 
SAND ASPHALT 
TWO COAT BITUMINOUS SURFACE emealll 


7,000, 60,000-Ib. wheel loads. 
‘The total thickness of the p pav vement and 
base for each lane was designed 
aeeordance with | the design criteria 
shown in the Corps of Engineers Engi- 
neering Manual (1944), plus about 
= od per cent. The base course for the 
a asphaltic concrete sections was a good 
grade of crushed stone with a minimum 
California Bearing Ratio (CBR) of 80. 
The pavement structure w 
overdesigned to eliminate possible base 
failures which would distort ‘subse- 
quent study of the effects of tefl on 

The test track and ere 
divided into sections which were pro- 
gressively subdivided into ‘subsections, 
units, and items. 
summary deals caly with the as- 
phaltie concrete subsections 1A, 1B, 1C a 

_ 2A, 2B, and 2C of Track No.1. each 90 nr 
in length. Subsections 1A and 2A were 
: paved with a single course of asphaltic 

nd concrete 2 13 in. thick, subsections 1B 
= and 2B, in two courses totaling 3 in., 
of which 13 in. was binder course and 


13 in. Was surface course, and sub 


a courses totaling 5 in. of which 3 in. 
was binder course 


as purposely 


Plan an 


divided 


‘ . 
D D D ® 
G 
B.C THROUGH ARE 
OIVIDED INTO ITEMS 1,2 AND 3 IDENT) To 
: 


SECTION F-F 


@ a) @ 


7 


d Profiles of Test Section. _ 


—View of Completed Test s Test Sectio n 


— 


into units 30 ft. in . Units Nos. 

, 2, and 3 were designed for 1 
350, and 550-lb. Marshall stability 
values, respectively. Eac h unit 


b 


sections 1C and 2C were paved in two - 


150, 


into three items 10 ft. in length 


‘in order to determine the relationship 


between the optimum asphalt content | 


course. Each subsection was divided ‘ 


and 2 in. was oul as determined by the Marshall stability 


for the t three listed wheel 
loads. The theoretical optimum 


phalt content was determined the 


Marshall machine and, to provide a 
test range, the asphalt content of items 
1, 2, and 3 were established at 20 per — 
below optimum, 10 per cent below 
optimum, and optimum, respectively. 

The Marshall machine was used to 


951 


follow 


of 3. 

mixtu 
mixtu 
stabil 


of the testing was conduct ted at 
temperatures from 100 to 135 


__ The from the 
testing of the 15,000-lb. lane 
indice ited that coverages | were 
nian for the purpose of the inv vesti- — 
TES gation. The physical properties did — 
ma “not ¢ change i in the unfailed pavements by 
the application of additional covera 
: pplication of ac al coverages, 
as in the case of all accelerated 
tests, it is impossible to evaluate | the 


‘Fig. 3. —View of Model Super C Tournapull Connected to ‘Specially Load effec t of weather and time. 


Cart Used for 37,000-lb. Single and 00, 000-Ib. Dual Wheel Load Traffic The tracking pattern wa Ww as 80 arranged 
determine stability and optimum asphalt _ a 
content of both binder and surface | 
courses. The aggregate used in produc-— 
ing the surface course mixtures was well — 
graded conforming with Corps 
‘Engineers’ 1944 specifications for 2 in 
maximum with about 50 per cent of © 
the material being retained on the No. | 
10 sieve. _The gradations in in general 
‘follow Fuller’scurve. 
as The amount of commercial limestone 
“filler” passing ig the No. 200 sieve used in 
these paving mixtures was in the order 
of 3.5 per cent for at 50-lb. stability 
mixtures, 6 per cent for 350-Ib. = 
mixtures, and 8 cent for Ib. 
stability mixtures. 
Subsections 1A, 1B, | 
sections 2A, 2B, and 2C were heed 
with mixtures containing commercially 
limestone “sand and un- 
crushed gravel and sand, respectiv vely. = 
asphalt used was a high qu: ulity 
aed had a penetration of 120-150. _ 
The same type aggregates, asphalt, 
and mineral filler were used for produc- 
ing the binder course mixtures. The . 
asphalt content was in the order of — i] 
about 4. 5 per cent instead of the range 
of 4.5 to 7.5 per cent used i in the surface 
course. The ager egate portion was — Marshall Stability Apparatus for Field o or Laboratory Use. 
well graded from 2 in. down with about 
per cent on manner tha each wheel carried 15,000 as as to avoid effect o cover- 
sieve. The _ percentage material age of one wheel on the same area. The 
passing the No. 200 sieve was also 1 re- ae specially ‘designed reens load test- direction of the traffic was reversed at a 
duced slightly as compared with the ing device (Fig. 3), in which the actual regular intervals. | -cterian eine 
courses. landing gear assembly for the Pavement cores ere taken at fre- 
paving mixtures were could be placed, wa us used for test- quent intervals during the testing ‘for 
e by a small standard batch plant and fea ing the 37,000 and 60,000-lb. lanes. a laboratory examination, : and an accurate 
the pavements were constructed in Tests with the 37,000-lb. single wheel record supplemented with photographs 
cordance with standard paving equip- load were started in ‘September, 1945. kept of all unusual conditions: saad 
ment and practices. Fi igure 2 sl 2 s the Fifteen hundred coverages were applied dev veloped in the pav ements. 
test track. to the 37,000-Ib. lane in 1945 and sum- 


aa 


Se il TRAFFIC Tests = Tests using 56-in. dual whee ‘ls (B- 29 The first objective under the labora- 

Traffic testing ws as on airplane) installed in the testing dev ice study w: was to select or develop, if 

15,000-lb. lane in May, 1945, and 350 to 60,000 lb. were started necessary, a simple and highly portable 
were applied as of October, in August, 1945. Fifteen hundred cov- - testing machine. 
A coverage is defined as one —erages ‘applied to the 60, 000-Ib- Marshall testing 
application over ev ery point in a lane in 1945 and.summer of 1946. apparently met the desired require- 
given area. A 12-cu. yd. scraper was traffic testing was conducted whe ments, was tentativ ely selected. The 
used for the 15, 000-Ib. wheel load tests. the pavement temperature was 90 F. or — we selection was to be based on the _ 


— with a ms aximum 140° F. y of the machine t to sattatac 
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ty pes testing 
Comparative laboratory tests w ere 


mixtures using both the Hubbard- 
“Marshall machines. This work 
indicated that the Marshall machine 
was satis actory. The values obtained ~ 
could be used for selecting proper as- 
; phalt content and reflected variations 
in gradation of aggregate, character of 
aggregate, variations in filler content, 
penetration of asphalt, and also meas-— 
‘the plasticity of a compresser 
As the study progressed, revisions 
_ were made in the procedures origin: ally 
used, and parts of the Marshall machine 
were 
Marshall Machine: 
fe he description — of the } Ta 
"machine (Fig. 4) and auxiliary 
ment together with the methods ‘used 


for preparing and testing specimens of 
paving» mixtures, are show! n in the 
but: are omitted from 


of two or more paving 
mixtures it was necessary to develop 
ardsticks for measuring pertinent prop-- 


erties of compressed paving mixtures 


EIGHT, LB. PER CU.FT. 


MIX 


TOTAL 


5 
PER CENT ASPHALT CEMENT 


and to express the selected properties 


numerical values. The Marshall 
machine provided a yardstick for meas- 
uring the strength and plasticity. In _ 
additic m, the specific gravity of a 


pressed paving mixture can be deter- 


mined and used in ¢ calculating such’ 

a properties as unit weight in pounds per 
cubic foot, per cent voids total mix, and 
the percentage of total voids filled with — 
Other factors which are know n 
affect , the quality of an asphalt paving 


a a 
mixture were also studied, such as 


content, radation and type of 


TI value is a measure of 

asticity of an asphalt pavement. 
Mixtures of equal ‘stability but contain- 


‘ing vary ing amounts of asphalt may be | 


be a given mixture will produce an 


‘a ‘entation (see Figs. 5, 6, and 2. 


Concuustons on LaBoraTory Srupy 


The conclusions listed below 
believed to be of 


The Marshall machine measures 
i a satisfactory manner both internal 
friction of the aggregate fraction of the — 2 


_ and the adhesion of the asphalt. 


2. The Marshall stability values are total aggregate. 


ndicative of the relativ e strength of — 


inerease the total weight to some 
maximum value after which increases 
of F asphalt will cause the total weight of 

5. In general, asphaltic concrete 


pavement w ith relatively : low 


stability values of an 
y Vv 3 
phaltie pav ement were » increased by 
addition of ‘coarse aggregate to a 
maximum of about 65 per cent of the 
The stability values of an asphalt 


basically ‘different pay ement were not. materially changed 


pavements. 


LETIN- 


PER CENT TOTAL VOIDS FILLED WITH ASPHALT 


- increases the > stability, red luces the Vv — 


content gave higher M arshall st: ability 


he ‘Stability values obtained 


riteris 
phaltic 
ments 
and 37 
on on du 
pressut 
pressul 


Stabilit 


Flow n 


PER ‘CENT 


Per cer 
Per cel 


The 


1e 


-suitabl 


wheels 


All bi 


concret 


factory 
The 
‘proper 


versus Asphalt Content (Asphaltic 
(Grete). 


ss than 


= 


about 40 per cent. 
mixtures” containing crushed coarse 
aggregate produced 1 higher 
-values than uncrushed aggregate. 
In general, the addition of higher 
quality filler (mater ial passing No. 
siev e) to an asphaltic concrete mixture 


in n the aggregate portion of the mixture, 
and tends to reduce the amount a 
asphalt required for maximum stability. 
The amount of filler to be added to an — 
_ asphaltic concrete producing the most 
d suitable pavement has not been dete 
mined by this laboratory study. . 


by the. of the Marshall machine 
reflect t changes in asphalt content, 
quantity and type of and 


Januar 


— 


paveme 


The tes 


nection 
selectin 


ity 
‘mens 


except 


0.5 ir 


caleulat 

eterm 
propert 
content 


200 


Stability 


we 


average 
are ther 


criteria. 


asphalt 


ry 


te, pour per ce’ 
fi 
‘The 
selectin 
2) 
Cell pres: 


CRETE St FACE OURSES 


all rate obtained the following a 
criteria have been established for as- 
phaltic concrete surface course pave. 
ments for wheel loads between 15 000 
and 37,000 Ib. on single and 60,000 Ib. 
on dual wheel loads with gross ‘tire 
between 55 and 100° Bai. net 
pressures as high as 140 
Stability minimum. --. 500 >. re 
Per cent voids, total mix 
Per cent voids, filled with 


The pavement thickne ses conforming 


to th ‘above criteria and “considered 
suitable based on this investigation for x 


, 


SING 


T PAS 


CENT 


Ya 10 20 4 
NUMBER | 


ing, “when ‘placed on. base courses of 


80 CBR values or better, are as follows: 


Loads, lb. Thickness, T hickness, 


6 


der ¢ courses in asphaltic 
section performed in a ‘Satis-— 


CENT RETAINED 


CENT PASSING 


are unit weight in Ib. per cu. ft., , per cent 
voids, stability, per cent voids filled Ww mt “4 joo 
method used for selecting the 


optimum asphalt content for a given —Aggregate Grading Charts (Asphaltic Concrete). 
mixture is based on the Marshall stabil- 


ity val bt d oh ho rate pa —Screen numbers refer to 8. sieve. 
mens whose compositions are the per are in agreement tion of the Aarshall machine to field 
Varied criteria. In event t the test proper- control is a vast improvement over usual 
in 0.5 5 ‘The other values are. ties of the mixture do not meet the methods employed and will do much to 
calculated from the other laboratory criteria, adjustments in gr radation ut insure” uniform orm and high quality 'pave- 


deter ermined da ata. The values for each ions, or selection of other mate- 


property are e plotted against asphalt ould be indicated. 
eontent. In this typical example the Conrnot oF Pav Consrmverion 


‘ConTroL oF PLANT Mixrores 
per cent. asphalt at the peak of each 


curve is as follows: ae are Maly The use of the Marshall machine in 


Stabilit the field fc r plant of paving mix- 


Unit 5.3 per cent 
Voids u 5.8 per cent 
. 6.3 per cent 


All other asciiiiliats being « equal, the 

~ results of the investigational work indi- 

‘cate that for a given mixture stability — 
‘increased with density except odin 
usual as making: tures containing excessive asphalt con-— 
gates” received, extraction tests 0 order to control the: of 

r 


used in finished mixtures, and other plant olling necessary to secure a finished 

selecting asphalt content. alae trols. However, it is possible to mi ake conforming with the estab- 

The indiv idual test. properties sat the test. “specimens of hot paving mix- 

average asphalt content of 5.7 per cent tures at the plant in about 30 mip. a i ne by fie Id tests the pe reentage of 

are then re- examined to determine how frequently as necessary. In event the pav vement de milly required as Cor npe ured 

closely they agree with the established — pavements do not conform to the estab- 

criteria. In this example and at this __ lished criteria, corrective measures may 

asphalt content the flow value is 14, be taken before considerable tonnage is series of field it was 

stability is 700 lb., voids total mix is produced lished that pavements could be readily — 

4.1 “al cent, and voids filled with vasphalt is believed that the proper applica- rolled by the use of standard 
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a 


PER CENT ‘COAR 


LED WITH ASPHAL 


Fi 


20 


30 
PER COARSE AGGREGATE 


sami 


Ya, IN. MAXIMUM SLAG 

be ——— IN. MAXIMUM CRUSHED LIMESTONE. 
\N. MAXIMUM CRUSHED GRAVEL 


30 


and practices to 98 per cent of the den- 


sity obtained by the compactive « eifort 


to 


prepare a test by the 


‘The amount of rolling n _ be re: adily 


with, 


procedures are applicable for conducting 
tests on paving mixtures containing 
segregates of 1-in. size or 
less. Laboratory and field wo 
= 


(TP6) 


PER “COARSE AGGREGATE 


mixtures containing aggregates 
j maximum. 
field controlled by determining the 

of samples of Paver ment 


IN. MAXIMUM UNCRUSHED GRAVEL 


7. —Asphaltic Concrete. 4 


Summary of Test Properties and 


Types of Coarse . Aggregate Compared. 


for each mix selected at per cent ma 
= 


progress | to | 

cedures suitable use with the 
Marshall machine and capable of testing 
up to 


- 


mesh material to use ‘in producing pay 
with long life as required for mil 

tary installations is apparent. 

& The percent age of | No. 200 
material in a runway pavem rent is par 
ticularly critical as the middle third of a 
runway receives most of the traffic. 4 
This leaves considerable areas which do 


_ The larger mold will be used primarily _ not receive the beneficial kneading of 


to establish properties and 


courses for heavy w heel loads. 


‘There are ‘many opinions a as 


exact percentage of material passing the 


produce the most satisfactory pave- 
ments. Experience indicates that pave- 
ments containing | excessive amounts of | 


~ No. 200 mesh material tend to crack 


with | age. The need to establish: 


BI 


concentrated traffic and 1 may -erack if 


not properly designed. 


‘Laboratory work is now in progress — 
to develop a type of ‘machine that sf 


‘indicate the permissible degree of 
200 sieve that should be used to 


flexibility of an asphalt pavement. It i 
is hoped that with data obtained by the — 

= of a flexibility machine the most 

“satisfactory limits for material passing — 
YN No. 200 sieve to be used in me 


asphalt mixtures may | be. definitely 


tablished 


— » an aes aan aun 
— 
er tio 
- 


Since the start of this inves estigation — 
airplanes w weighing, when loaded, over 
* 300,000 Ib. have been constructed, and 
tires capable of being inflated up 
300 Ib. are ‘distinct possibilities 
standard equipment for future airplanes. 
Additional investigational work is now 
under way to determine whether | modi-_ 
fications of the ‘established ‘pe ivement “established 
criteria are required for pavements sub- _ By the proper use of the Marshall * id 
jected to heavier lo: ads | (excess of 60,000 machine and procedures, a high-qu: uality oi 


lb. on dual wheel s) and high-pressure —-_ pavement adequate for the demands of © 


ina central or a field luboratory 
either de sign Or plant control. 
Specimens may be easily prep: and 

ina minimum of time. | 

_ The pavement criteria established a are 
in terms of simple numerical values + 
which may be re: de by the 


j 


| 


w Sum MM ARY 


R CENT SOLIDS, TOTAL MIX 


elinut nating the nee essity for ‘ “guesses” 
ve made by the engineer in charge 
being highly 
minimum of more expensive shipped: -in aggre- 
equ: ally adapted for use It should be pointed out that: the 


The “Marshall 
portable and requiring a 
ordinary” 


was in ‘the 


cases d described by the 


the Marshall Stability Test. 


of the s other Ww words, 


the original 2-in. face of the compaction 


— with other test pr ocedures and w ith field” 7 


performance, 
The procedure consisted of about the 


hammer was retained, and this was sup- 
plemented by a static load followi ing the 
impact loads. However, the static load 


basis for reason that 


same techniques that w ere used by the | 
| 

— Corps o of Engineers, ‘but on a smaller 

scale. Samples were prepared on con- 

q struction — and othe: 


increased to 7000 Ib. whereas orig- 


sity of n mixes prepared | in this way was: 
about 5 per cent lowe r than that usually — 
Le obtained on the road. We have not y et 


method for design and control of paren 
paving mixtures employed by the Corps 
of Engineers is empirical and in it the 

Marshall mac ‘hine and procedures 
used as a yardstick for evaluating the 


paving mixture. ive 


pavement criteria were estab- 


lished as the result of traffie tests on 
pavements designed and ev valuated by 
the Marshall machine and procedures 
using wheel loads up to and including 
60,000 Ib. on dual wheels. 


traffier may be designed and constructed considered that before any 


method either empirical or theoretical 
can be used with confidence for design- 


men 


difficulty in determining the 


emen 
tion with uncrushed gravel. Such an_ 
aggregate is outside our ‘specifications, 
but it was tried on an experimental 
some 
sections of the state we have an abun- 


t in combina- 


-inally it had been 5000 Ib. dance o of this coarse material that can be 
_ Even with this increase in n compactiv e obtained at reduced cost provided i 
rs were 1 effort, we found that the average den- vf doesn’t have to be crushed. 


For the - samples prepared by labora- 


‘tory compaction : 1s well as those cut 
-from the pavement immediately follow- 


at Ww worked out a ‘procedure for incre: asing ing construction, the stability numbers 


tested immedis ately. Other spec imens~ 

were cores cut from the ‘pavements im- 

mediately after they were constructed, 
and still more cores were taken atv arious 

intervals after the pavements were in 


Now, 


this to the right value, but we do know 
that by using the ‘Corps of Engineers’ 
_ procedure we usually get densities in 
excess of tl those obtained on the road. 
‘were concerned somewhat about 
the crushing of aggregates under the 
impact blows, and we found through 


4 


the: value of this method de- 
pends 1 upon the accuracy with which ‘the 
prepared samples represent the condi- laboratory that actually the amount of 
tions of the pav ement as it exists after | crushing in the finished sample was not _ 

construction. Considerable effort was equal to the crushing of the aggregate 
directed tow ard the evalu: ation of sam- —_ under the rollers. However, the only 
Piles from this standpoint, as ell way we could achieve this condition in 
from the standpoint of test results and 


WwW e found, in our tests, somewhat the 


leveled off, following compaction under 
same thing as the Corps of Engineers the hammer and prior to static cl 
_ found— -that the densities obtained by tion. 
the Marshall machine were not equal to ‘For these comparisons, samples were 
those obtained with the usual construc- taken from pavements laid over various 
7 equipment. Therefore we are types of bases—water-bound macadam, 
revising the compaction procedure to _ bituminous, portland cement concrete, 
some not to the extent that -and others—and almost | invariably the 
rushing under the roller exe xceeded that 
Research, Kentush on the com bl ] 1 by 
Pal parable sample prepared by 


epartment Mat 

‘the ie laboratory compaction method. 
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experimental w work i in the field and in the a legal limit. . There 


the _paveme nts. F 


were considerably lower than 100, and | 
most of them were below 50 . Still, the — 
ement performed satisfactorily ona 
‘relatively heavily traveled road with 
~ wheel loads running as as high as 10, 000 to 
12,000 Ib.—the average being lower 
‘since that is somewhat in excess of our 
is no evidence of 
rutting or shoving. In_tests on the 
that have been taken the 


unusual in the percentage ‘of i increase, 


the laboratory was by wasting the upper __ but increases in stability numbers ov :.. 
material on samples as the faces were a period of time the 


rather | than the e exception. 

_ There are other ways in which some 
of our conditions have not conformed 
with the Corps of Engineers’ criterion, 
nd yet we have had satisfactory serv ice Py 
example, 

- there have been a few cases where our a 

flow values hav e exceeded t the 0,2-i -in. 7 
limit set by the criterion, and the e per- 
centage voids in the compacted mix often 5 

exceeds five sometimes going as 


— 
| 
— 
ofthe effect of actual traffic on pave- 
's designed by the method 
Mr. L. E. Greee.'—The comments — 
that I have to make are related to some 
| of the work done by the Kentucky Tocedure as we Use — 
| Department of Highways Research it still consists of impact blows without — — 
: 
mixes. Some of these were ex | 
a — 
— 
we — 
nili- 
— 
ofa .—l 
fic. 
1 do 
k if 
ress 
will 
the 
— 
| 
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our procedure at present, which before « or the job is built. ‘Traffic, 
is in the process of development, to counts being recorded ¢ continuously 
‘ En) secure _Tepresentativ e samples of the on all primary and many secondary — 
We do feel that the method i is worth materials which it is planned to t touseona highways fore ‘it will necessary “nantly 
while. . It is empirical, as the authors job and have the laboratory ory ms ake only that we measure the service per- eale an 
= have pointed out. It does require cor- series of tests to ascertain whether formance in some w vay — can be e 
relation with field conditions. That is —=— stability can be developed to oe pressed numerically. cai... e have in proc- 
the principal thing which we lack. Yet satisfy what) we estimate will be the ess of construction a one-wheel rough- 
_we feel that the test does have possibil- ; requirement of the anticipated traffic,  o-meter of the Bureau of Public Roads — | omg 
ities, and establishing significance for it and also, to secure the best combination design. Annual, or more qsphalt’ 
_ may be only a matter of making a a suffi- of : aggregates and percent: ige of bitumen _ readings on the bituminous pavement, | failure’ 
cient number of tests and accumulati nga which will ‘satisfactory starting immediately after it is opened Other ti 
vast amount of data as done by the “properties. to traffic will, we hope, furnish us with "interna 
Corps. of Engineers. No doubt everyone agree that sufficient data an enlightening have sh 
Mr. C. E. Prouptey? (presented in sampling will still require the utmost study of the design of pavement | nd geeurre 
written form).—The data a and conelu- and attention in order to avoid design of paving “mixtures or roduce 
sions presented i in the paper r by Messrs. _ ‘nonrepresentative test results. performance, 
MeFadden and Ricketts are so compre- pointed out by the authors of the paper, Mr. B. (pr nted 
hensive that it will not b be possible here the optimum amount of bitumen ‘is written form).— The d: ita accumulated ducing 
2 ie do more than select a few points: to indicated by the stability, unit weight, a by the_ "Army Engineers — during this have h: 
diseuss in which I have special interest. a voids in aggregate, and percentage of investigation probably represent: interna 


We agree, as a result of our own ex- filled with bitumen. Although extensive study of asphalt pay satisfac 


used 


3 perience, with the conclusion that the chance variations in the bitumen content ments yet undertaken. — Considerable i cates t 
Marshall equipment compares favorably and gradation of the aggregate under job practical information has been and will 
with the Hubbard-Field equipment as a conditions i in the field may not affect the : _ be obtained from this study. As stated — 
- measure o of stability, also, that either __ stability of the resultant pavement to an i pan ps aper the first ol grt under the 
method will reflect ch: unges in type and importa ant degree, even though the pre- 
adation of aggregate, asphalt content, Timinary laboratory tests to “establish a simple and easily ports ‘ble 
penetration of asphalt, and the quantity job formula might so indicate, testing machine. this “end 
No. mesh material. The Mar-— nevertheless there are re precautions w which Marshall test was chosen. One of the 
have to be prescribed, eventually, in reasons stated for using this test was 
q antage ol portability pir a means for Saree with the stability method of tt that it compared favorably with the 
‘measuring a property to as job control. We have found that it was results of the Hubbard-Field test. and 
“not possible to secure the same stability that the _Hubbard- Field machine was 
It is our observation, however, that value from reheated mixtures and that _ ty pical of the type that satisfactorily 
-F ‘ield method i is somewhat the “apparent stability ‘increased with measured the pertinent properties of 
lapse of time, no doubt due to hardening - asphalt paving mixture. It is pr 
of the asphalt by oxidation, absorption, — that the Marshall test results and those Me. a 
other slow changes i in characteristics the Hubbard-Field test are probably 
laboratory i in Hubbard- Field tests range the component materials. ‘Since comparable, However, there is a large 
7. from less than 100 Ib. for sand-asphalt in —_plant-tested samples will give e lower and increasing group of engineers who 4 | thous) 
eastern North Carolina to over 9000 Ib. ay erage stabilities than any later test, ies -feel that the Hubbard-Field test does not | Proud 
for bituminous concrete western the control is on the safe side. Details measure the pertinent properties of Valuatt 
North Carolina . Although such sensi- with regard to the securing and handling avement believe that The 
tivity may not be necessary for field con- of samples for job stability control should ther of these tests gives due weight to _develc 
trol it is helpful in laboratory design kept in mind by members of Subeom- the frictional resistance properties of d 
ork Ww vhenever th the stability curve has mittee B- 15 of Committee D-4 as an bituminous mixtures. In other words» ‘ment 
tendency to be inconveniently flat. item to be included in ASTM _ the data obtained are no more than 
It was observed that the Marshall Tentative Methods of Sampling could be obtained from an unconfined 
method in our tests gave. from 15 to minous Paving Mixtures (D 979-49 compression test which measures pre-— 
cent of the in Pounds T). dominantly: tensile strength (cohesion). 
Alt hough excellent work has been We have. all learned “th: at any 
‘reported on the load- -carrying capacity method which has been widely used and — 
the or of bituminous mixtures of various stabil- with which we are personally e experienced 
- larity of the aggregate partic ‘les. Our ities and thicknesses, it will still remain __ is a valuable tool for r guiding | our think- 
Al 
comparative tests are not sufficiently _ for many State Highway Departments ing when new and untried situations 
extensive to warrant the establishment hen establishing criteria for their own develop. On the other hand, 
o definite design work, to make studies under the to allow our exper ience 
Designing bituminous paving climatic conditions: and for traffic and understanding to influence the meaning 
_ tures by the use of stability data aggregates which they will encounter numerical test results obtained from 
ely new in 1 North Carolina and we locally. Since North 1 Carolina, dike “empirical tests. Thus, a numerical test 


controlling plant performance by con- _ conduct an ‘elaborate i investigs ation such 
tinuous stability testing, therefore, _ as that reported by the authors, we plan phyte as the experienced “engineer. 
do not need portability and are develop- accumulate data along. ~The Marshall test appears to s 
_ ing most of our information by means of W henever new bitun rement from this s shortcoming, as some €1 
the Hubbard-Field apparatus. pal is constructed we determine. the char- “now becoming acquainted with the test 


ommission, e , 49 Book o tanda art 


nor is it handled the same by the neo- 


have: ‘not progressed to the most other states, “cannot “afford result does not always the same— 
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in are considered sound and 
indicate the utility and d adapts ability of 
the Marshall machine. 


« 
ent. 

It is to be noted that is ot the authors 

cussion contains the following criti-— that. the desigt of asphi alt pavements 

- cisms of the Marshall method: ‘should not be left to the ' “neophy te.” 

In connection with the interpretation 


in light of their field e experi- 
“ence. 
‘The Marshall test measuring predomi-— 
nantly cohesion will, in many cases, indi- — 
“cate an ‘optimum asphalt” content which 
if used will produce an unsatisfactory — 
asphaltic mix. This is especially true in 
“dense, uncrushed, high surface area type 
Mixes utilizing this “optimum 


asphalt” are sometimes” very rich and 


sti value determined by 


“weight to the frictional resists unce prop- 


failure occurs due to rutting or shoving. bituminous 1 mixtures. 
Other tests measuring both cohesion and 2 he numer ical Mi arsh: all test 
-jnternal friction of a given mix = not always” me: an the 
have shown that the maximum cohesion 
ave 
occurred at an asphalt content which 
produced a dange srously low value of yn 
asphalt content, \ while not pro- field surface area ‘mizes, as crushed aggre-_ 
ducing as high a value of cohesion, would The  Marshs test gates normally have higher surface 
have had a considerably higher value cohesion \ will, in many areas than 
jnternal friction and would have been eases, indicate an optimum asphalt con- 
Satatory. Our field experience indi- tent which if used will produce an unsat-— 
“cates that both factors (cohesion cand isfactory asphaltic mix, particularly in’ 
_ and _ percentage of voids filled with 


internal fr ‘iction) are necessary to prop- dense, uncrushed high surf: area ty type 
| erly design asphaltic mixes inthe labora- mixes. = 
tory. One ¢ other shor tooming of, the asphi alt. Although not mentioned in 
One other shortcoming of the Marshall | “Marshall test, is the need for testing paper, an adjustment in the grada- 
is is the need for testing eight speci- eight | specimens to » Marshall tion of the aggregate is necessary when a 
to determine Marshall “stability. stability. given mixture does not conform to the 
This fact in itself indicates that'a more voids and percentage of voids filled with 
reproducible and precise test ‘desir- im Each of | Mr. Jameyson’s. critic requirements. 
| able. Therefore, while the ‘apparatus a discussed in the paragraphs that oy A digest of Fig. 5 will disclose that 
does the adv antage of s 


follow in the same order as listed above. — _ the stability of a rich hot plant mixture i. 
and po ty desired for use during l . Figure 7 7 shows the test properties 
of sf specimens in which the percentages ‘be at the peak of the curves 


of Sin. conform to the requirements for voids ag 
3. « 


_ tained on the No. 10 sieve was varied in og and percentage of voids filled wit h as- 


“Masses. GayLe Mc Fan ADDEN AND W.C. per ‘cent increments from 20 1 per eent to nt phalt and hence w would not be considered 
satisfactory, 


(authors’ closure). — The 70 per cent. The asphalt content used ™ Mr. J: b to 
| thoughtful discussions of Messrs. Gregg, in each mix was the amount which pro- _ Mr. Jameyson may odine <x Rl 


and Ja types of pavement using cut- back as- 
Proudley, and Jameyson are considered duced maximum stability, and v arious 
phalts or types of binder other than 3, 


valuable and are ap wreciated. types of aggregates were used, namely 
PI penetration grades, The applicability 


may require adjustment 


with alt. established criteria 
include definite requirements for voids 


military rations, it is believed that 
above-mentioned shortcomings  out- 
weigh this. fact. ic 


The 


"development of the Marshall machine 
was directed toward establishing pave- 
ment criteria and test procedures for 


investigation that led slag, crushed limestone, crushed gravel, 


and uncrushed gravel 


.* A digest of the stability curves show no 
Fig. 7 will disclose boa 


of established pavement criteria to such 
_ types is not known, as only ed 
grades were used in the inv estigational 


pavements suits wed for 


on: 
military As p pay ements used ‘recognize that the 


permanent military installations T he stability always enters into the prepara- 
long life low mainte. increase Ww when the of test specimens. Iabora- 
tory y work conducted in connection ¥ w vith 


about 35 per cent of coarse aggregate 
over-all investigation was directed to- 

_ward the selection of testing equipment 


mix pav using penetration 
grades of : alt and well-graded agere- ell known to expe 
gates, of bituminous pav ry nts Gras ‘and es tablishing | pav vement design eri- 
is ed that some adjustment content of a pavement teria, eight specimens were made to mini- 
the Marshall test values and procedures about 35 per cent before inter- the personal equation. 
vill be necessary for design of pav ements locking of baetae, aggregate takes place. ) It is the opinion of the authors that me 
in which asphaltic binders other than T he st: ibility. values of the speci- eight specimens would not 
penetration grades a and q quality mens containing uncrushed gravel did required for each stability test in design- 
aggregates are used and when there is a not increase materially due to the lack ing an asphalt pavement. - How ever, 
wide variance in w heel lc loads and traffic of angularity of the aggregate while slag fe the same procedure # as spec in a omy other 
conditions from those used in the over- Specimens hs ad the 
alli inv estigation. See footnote 2 of the 


paper.) 


ms ade in the Marsh: ull 


charac teristics of the material. 


(c) The ity; specimens containing 
~ erushed gravel and crushed limestone 
increase in stability in proportion to the 

of coarse aggregate from 


from the average of all | specimens 


and | ing new ‘specimens for those 
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results would be representative followed q 


/aterproofin 


viously deseribed, ‘effect 
Ww aterproofing treatment on transpin. 


of the Society? represent a phase of the inv into masonry to pres | 
aa. structures carried out over the past twenty-five years. These methods have ee = and on weathering in the presence 
now been employ ed in evaluating a much larger number of cement typeand —__ of soluble salts has been determined for 
aoe” solvent system colorless w waterproofers and have been extended to several 7 two or more examples of each of five 
emulsion waterproofers, to silicone resins, and to sprayed- on stuccos. Addi- wi typ pes of waterproofers. 
pie tional field studies have shown a good correlation with the laboratory results. ‘The use of single bricks for making 
Bek, Several of those previously reported continue to give excellent performance, i ae) these tests, rather than going to brick 
_ while some members of the new types tested seem to show good promise. 

~The greatest hazards seem to lie in the pressures dev eloped by efflorescent 


are far greater ease of making the 


Egress of visible moisture under a_ 2.) With proper care , bricks can be | 


that the author proposed the following le . pressure, say, of 4 ft. of water from selected with pore openings which can 
definitions in a previous paper on behind (at a after the first readily be observed and measured, 


“waterproofing” materials? by which, whereas the size of the openings between 


- when eneid material is applied under mber of additional — bricks and mortar i in assemblages j ig 


> vo 


the following reasons: 


ig. 1—Bxposure Through Two Winters Has Resulted in ‘Fig. 2. _—Erosion of a Material Containing Too Little Cement. 


proper conditions to suitable types of materials, including sev new types, difficult to estimate. The 
masonry, will prevent: “have been under test since that report _ reported here were obtained with side 


“1, Ingress of more than 1 Ib. of water Asa result a classificatior is proposed to cut, stiff-mud bricks obtained from the 
gl square foot in the first hour — 


under a head of } in. water, and ing, being based on the 72 hr. absorption “3 some pore openings ranging from 7g to | 
ss after one month or more of aging. 


square foot under a din. head of Lin. were selected. When it was desired 


INVITED, either for publication or for the  W to note the ability of a giv en material 
attention of the author. Address all communica-_ ; 


tone to A-S.T.M. Headquarters, 1916 Race St., Grade A, below _ close 
* Presented at the Fifty-Third . gennel Meet- Grade B, between 0.2 and 0.5 Ib. 
ng of the Society, June 
Pp. 71 (TP 33). _ References to prev ious liter- ‘This classification affo rds a a fairer means" 
The report of the American Concrete Institute Pendi furth hi Th } hi 
Committee 616 on “Recommended Practice “ending further investigation, tl SyS- _ These usual y require rat rer ha 


tem of classification may serve for manual effort to w work them into the 


Vol. 21, No. 1, September, 1949; Proceedings, general use. superficial pores at the wall surface, in 
Vol. 46, p. 1, bas ‘beating ‘on cement type water-— 


proofers. In addition, using the methods . order to replace all the air therein with 


i 


cover their effectiveness in waterproof- lower part of the kiln. Those having 


=. 
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the suspension. The suction of the Type W aterproofer: oleoresinous films are rather 
must be brought u under control — is not diffi difficult to Ivent low in water v vapor transmission; in 
wetting before making» the applica- other words, they do not “breathe” very 


type systems, lly wi ts 
tion of most of the materials of — well. accumulation of soluble 


. = while curing by proper: wetting, masonry t up t to about 7 ds in. or even up to a salts at the surface on which they have 


is Bin. by increasing ‘coneentra- been p painted will tend to cause the fo 


des t ‘th =, Linseed oil has been painted on mation 
q our grades — ee e in 16 = surfaces for many years with _ pressure. Since soluble salts are nearly 


while the rather good results. One of the limeite- = 8 to be found i 
cent action quite we % ut almost a a many oleoresins have “excellent % n certain ypes of wall, however, 
have suffered on exposure on the roof wis 1 interior ventilation by niddies of cavities 


resistance to chemicals and light. “Typi- 
over the winter i in the presence of sodium cal results for water ingress are included Which are vented to the outside, either He 
sulfate. Soiae scale off as shown n 


Mo st f this type belo to 
| ‘Fig. 1. - Others of low cement content in Fig. 5. Most of this type belong ° 


rade A or B when freshly applied, but 
May be eroded as in Fig. 2, while others to degenerate gradually due to the 
are self-chalking and continue to action of the various effects involved in render “good ice. Conerete n masonry Ba 
sent fairly clean surface (Fig. a weathering, including efflorescent crys- have been ve very successfully 
_ tal pressure, oxidation, and preferential 2 | with certain oleoresinous ‘paints. 
ty 
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‘ease of applies atio 

ance. ith the proper ‘eaterial 
cellent durability can be secured in the 


water blisters. 
Emulsion T n Type W Vaterproofer er: 
q plasticizers, such as polyvinyl acetate 
_and polystyrene, are readily obtained as 
emulsions in water. They can generally 
5 be applied with ease » to masonry, no pre- 
Some effort should be made to w 
them into the larger pores, and 
priate concentrations should be 
According to our studies , thin 
- films, suitably plasticized to give a good 
degree of flexibility, are capable of giv- 


good service, 


2 


3. Self-Chalking Has Kept This 2 Relatively Clean. 


wetting: or aftercuring being required. 


7< 


= 
38 


a 
a 


Absorption, Ib. per sq.ft 


Of course, if a driving rain should < 


strike the wall before. the films have e 
_ had a chance to dry out, the films may 
be washed off. Some of the dried films | 
have a slight tendency to “blush” or 
turn white when wetted, but soon be- — 
colorless drying again. . This 
_ property of blushing seems to diminish 
with: Pigments help fill “larger 
but naturally change 
“appearance ofthe wall, = 
_ Emulsion films seem to be character- 
zed by good breathing ability. _ They 
cannot be expected to w ithstand the _ 
forces exerted by _ efflorescent crystal 
growth. . The results obtained with the 
bricks, confirmed by field experience, 
show that these materials can be applied 
“to the inside of a cellar wall to prevent — 
moisture oozing through, but will not 
resist water coming out of larger 


of Days 


first filled with mo or W ith a 


plugging cement. igure 7 charts ty 
eal absorptions of this type of water 
proofer. Among the emulsions tested, 


chemical bond is formed with silica 
molecules in the masonry, so. that it: 


seem 


x 


percent 


Absorption 


Absorption, per cen 


Number of Doys 
Fig. 8.—Solvent Systems. 
of ‘pores are probably lined ‘only ra | 
molecules deep. It is believed that 
per 
showe 
may be necessary to confine the a applica. - When 
to silicates, which include “brik, pa 
mortar, concrete blocks, sand-lime brick, during 
he hydrocarbon part of the silicone ever, | 
compounds is water repellent so that the — s 
pores have negative capillarity and 
sist the ingress of water. 
water under higher pressure will pass 


‘ 
satura 
the larger openings, and anything 
greater than about in. should first be 

pointed up. Fi lene | 7 also gives some a 
absorption r results. The silicones tested 

a> 

are classed as grade A. Silicones do not 

to interfere with breathing to any | 


appreciable | extent, an prop- mansh 


erty. 
Bricks tr ated on five were 
laced with the untreated sides down in _ 


I 


all four g have been represented. 


‘Silicones have gaining promi- 


‘The dlisone. film less 


_ in the appearance than any other 'water- 


proofer tried. One manufacturer rec- — 
ummends flooding on the surface; but 
a solution i is used, the surfaces: 
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Fig. and Soluble Salts Tend 
to Play Havoc with Solvent-Type Sur- 
ic. face Treatments on Masonry. 
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nearly foolproof, and both laboratory — 
tests ‘and field observ ation indicate that 


One limitation of spraying is that a — 
rough’ surface is produced, “much like 
stippling. Such a texture can be used 
very good advantage over rough 
block masonry. It can be smoothed out 
a small amount of effort, when 
plane finish is desired. Another Timi- 


tation lies in the spatter, similar to that 


— 


‘ 


Absorption, Ib. per sq. ft. 


produced in paint spray ing. However, 

the speed of covering is sufficient to give 
spray ing of thin coatings some eco 

nomic adv antage. All methods 


4 Number of Days 


"The spray red-on stuecos seem to. 


‘Mit adequate breathing. The stucco 
‘Fig. —Emulsions and Silicones. applied by the second method and con- 
of our curves were obtained with emul- f } 
sions, while the bottom curve represents the maxi- taining stearate aterproo er 1as 


sisted the tendency of sodium sulfate 

10 per cent solution, but solution to form an efflorescent deposit. 
showed no appearance of salt in a week. in the laboratory but has not yet been 

last part of the Ww inter of 1949, especially method have been developed i In &.--Spray 
during March, “no evidence of harm tion with a cement block system which 


CK, 
could be Aye year later, how- is laid up “ “dry wall. ” The sprayed-on low a as eight cents and | as high as twelve 
ever, the treated sides of some bricks — _ stucco serves to fill the joints, apparently cents, depending Upon ¢ the material cost. al 


placed on the roof. through the tested on the roof. This material and 


the were spalied off to the depth of about better in 1 orthodox walls laid up Pointing up openings too large to 
Te in, probably due to. freezing while _ by most ma most masons. sealed may run the cost up another 
et, af ne iow three to five cents. This item is avoided 
* Stueco ‘aterproofing gy The choice among these materials will 4 
A great many million square yards of be governed by | variety of considera- Grateful is made to 
ted cement block walls have been coated tions, such as: "cost and availability of Sternheim for assisting in obtain 
not - with stucco applied by hand, and when a material, cost. of application, type al and _ing the results reported here. = al 
reasonably ‘good “materials and ~work- age of wall to be treated, its exposure, 
manship are emplcyed good results have opportunity for internal ventilation of M 
generally been obtained. Such ready- wall, etc. ‘Each has its advantages ‘bs The covered included ¢ ce- 
ment-type waterproofers, “colored sol- 


materials as “California Stucco” each its limitations. 


‘in 4 b pent good service through the In order te summarize factors influ- vent systems, pigmented solvent | sys- 

years. However, application costs are encing the applicability of different tems, and clear and pigmented emul- 
ather | high, so that attention has types of waterproofers to particular sions. The materials were supplied by 


been tt turned t to Spray ing. _ Three the following chart is presented. individual companies ‘as indicated 

n This chart gives the results of dozens of below and grateful acknowledgment is 
in this investigation: == tests on various brands to the suppliers of these materials: 
in hopper and drawn by a course, is useful only as a general guide Cement-Type W aterproofers: 
Venturi effect to the nozzle the because such things as “cost” and “ease Abbey Hart Co., E. Orange, N. J 
 “Recessary water is added. / Air under _ of application” depend cn factors which Alexite Engineering, Colorado prings, 
high pressure is s required. can only be comparative under one set of A StaDri Cor 

4 merican Brentwood, \ 

2. A fine sand and a cement con-— conditions. It is believed, neverthe- Celadri Corp. 
| taining a stearate integral waterproofer hat less, that this chart t will be of value 


of Haynes | Co., Omaha, Nebr. 
and a little lime are mixed with just used with discretion. Industrial Plastics Co., Jacksonville, 
ty enough water to form a soft plastic mass 


2 Cost, estimates for two-coat applice- International Aquella Products Co., N 
Mhich is introduced into a small hopper 


tions on masonry of average roughness Kay ite Co., W. Orange, N. J. 
above a spray gun. The gun operates have been made, based on these ex- and Cement Co., 
8. The solids are suspended in a lot proofers about eight “to ten cents a 
of water, are forced under pressure a square foot, which allows for material = \ Sea 
Where a air under considerable pressure be figured. For sprayed-on stucco Now Eagle 
these two items will run to about ten to 
oneal block piers have been rendered Solvent Systems, Cc Colorless: r= 
-_ tight by all three methods, at least a after emulsion systems the costs will be as yn Varnish | Co. — 
BULLETIN 


Clev 


Medusa Portland Cement Co., 
periments. cement type w Co., St. Louis, 
= a long hose to the spray nozzle and conscientious is scrubbing in, should i Sika Chemical Co., Passaic, N. J. 
Momizes the suspension. ote GE 
twelve cents. For all of the solvent and 


| 

— 

ica 

— 
| 
| 
— 
— 
& 
“on — “ 

a 
— 


& Almy Chemical Cambridge, 

Du Pont Company, Finishes 

Division, Philadelphia, Pa. 
Haynes Products Co. , Omaha, Nebr. 
Sika Chemical] Co., Passaic, 
Stanley Chemical Co., E. Berlin, Conn. 


cations it occurred to me thas: a nae 3 
_ tion of details of the method of applying - 
4 the different types” of ws aterproofing 
ity 
would give the reader a better idea of 
how the results reported could be 
she ‘Tealized | in service. I note that under 
the heading “Cement-Base Water- 
proofer”’ the initial sentence reads 
“These ( Cement-Base- aterproofers) 
usually require rather hard manual effort | 
to work them into the superficial pores at 
_ the wall surface, in order to replace all 
the air therein with the suspension. 


am glad that Mr. Anderegg made 
ae? ‘clear that work had to be done in the 
ease of portland-cement-base paints, and 
we advocate scrubbing them in for best 
results. Similarly, description of the 
_recomme nded practice for applying 
other surface w aterproofing w 


3 


in the earlier paper. is 
os essential for good results with the cement 
waterproofers. It takes a lot of 
elbow grease, ” as we pointed « out in the | 
Eo paper. This has also been covered 

in an article appearing in Better Homes 

and Gardens, September, 1948, 

As for the others, they can be 
with a paint brush ‘Those who handle 
+ silicons prefer to flood them on in the 
that by flooding only one coat will 
ae be needed. However, somewhat better 


These other materials require 
except for the sprayed-on stucco, 
w here one abe ely is sufficient. The 
cost of all these materials is about the 


same veal square foot while the cost of - 
Manager, Housing and Cement Products 
ureau, Cement Assn., Chicago, Ill. 
1 
Linde Air ‘Products Co.,, 
‘Field Engineer, Dewey & Almy Chemical 
eh ‘Research Director, American Fluresit Co., 


1949, p. 71 (TP 33). 
Laboratory, Th 


Solent ‘Systems, Pigmented: 
American Pipe and Construction Co., Los General Co., 


Stringer, H. R., River Road, Bound Brook, - 


it 


results would | be obtained with silicone 


aterford, N. y. 
WwW urdack Chemical Co. » St. Louis, ‘Mo. 


“Sprayed-On Stucco 


Bondact Cement Gen | 
Brooks Co., New York, N. 
orris Self-O-Li ine Bh Block 


F. Goodrich Chemical Co., ‘Cleveland, 
Truscon Laboratories, Detroit, Mich. _ 

Products Co., ‘New York, N.Y. 

Bakelite Corp., New York, N. Y. 

Du Pont Co. Electrochemicals Division, 


Wilmington, Del, 


8 


si We 
found that the oil the 

num stearate failed rel: atively rapidly 
within 6 hr. and 24 } hr., respectively, 


after having been | placed i in the solution, 


application i is greatest, I think, with the | 
cement type, because of the extra w work. 
The sprayed-on stuccos are rapidly 


applied comparing i in cost with the 


ay silicones had lasted 168 hr. w nen 
have been interested in | the silicone field Mr. F. Marpvuuer.*—I 
and have made some “range-finding” like to ask Mr. Anderegg what are the 
tests on the use of silicones as masonry “breathing properties” of these silicones, 
waterproofers. While we can not claim Mr. ANDEREGG.— -The transpiration 
to have anything so complete as Mr. __ of the silicone is comparable to that of 
_Anderegg’: s information, we have noticed reated brick. The pores have not 
3 a number of points in the use of these been filled . They have simply been 
brane, possibly three or four molecules 
‘cation i is for the proper per- or a very thin film, so their area 
formance of a silicone masonry w: > been very little reduced, 
repellent, ‘and we s say water Mr. M. Spurceon.5—One | 
rather than waterproofer interesting thing that Mr. Wishart 
Mr. Anderegg has s made a good point | ce mentioned was that the solvent appears — 
in 1 saying that two coats are better than _to penetrate more than the silicone does. 
one. Using his mode of testing with a __I[ think that is probably due to the fact © 
similar brick, we have found in general __ that the silicone is removed by chemical — 
that two coats give r reaction with adsorbed water on the sur-_ 


a superior perform-_ ie 
ance. One coat usually performs quite face of the pores. Silicate material— 
as well as the conventional materials perhaps I should d limit: that to 

with which we have compared the sili- is exposed to ordinary air, is cov vered W itha 


cone. | Jayer of adsorbed water about 300 mole- 
vee 
tant in the effectiveness arises from an manner reacts with adsorbed water, 
penetrate to a greater or lesser degree, i) before it gets down to the surface of the 
eral, about four or five times as far as the 
for the fact that the ‘silicone is ““ynavail- 
of the silicone from the 
Mr. Anderegg mentioned that the 
monly acceptable for a surface ty) pe 
efflorescence tests on specially prepared 
per cent, as I recall, is about all that can 
1G aluminum stearate and drying oil 


” The penetration which seems impor- cul cules thick, and if the silicone in ths a 
process; that is, the solvent molecule for molecule, it takes a lot 
in which silicone is silicone to use up that adsorbed water 
depending upon the porosity f the brick, and makes the relatively per-— 
material. ‘But it will penetrate, in n gen-— manent bond whieh is “supposed to 
7 formed there. I think this may account 
= of the Ws ater repellency penetrates. . 
i other w cords, we believe there is an | able” after it has’ penetrated to any ap- 
solvent, and it should depend upon the 
surface area of the masonry know i th 1 
cent would like to know if this value 
Concerning the resistance to efflores- is what the Linde Co. regards as 
cence of the silicones, we have run 
waterproofer based on silicone. 
mortar blocks treated our and } ‘cones are | quite expensive, and 1 to2 a 
other silicones and with commercial h 
put in in a so which can still com- 


Mr. 


7 w hether it i is his opinion that the service 
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“life of the silicones i * of the order of one one. 
to two years. 


ANDEREGG the adsorp- 
Mr. Spurgeon is: probably right. 


There may be primary or secondary 


valence chemical reactions with some 
adsorption. 
Buts suppose one treats a ial that 
is not siliceous, such as a limestone 
Tha needs to be explored more fully. — 
In reply to the second question—the 
service life will depend upon the severity 
of the exposure. The bricks described 
i in the paper w ere exposed on the roof, q 
where: the exposure is severe. But 
| roofs, much longer life is to be antici- 
Tf silicone water proofers are | applied 


to side walls exposed to storms off the 
ocean, life would be somewhat 


4 
cessful w vaterproofing | is extremely dif- 


in 

NDEREGG. An interesting 
has developed since this 

» 
paper was written. Some of the bricks — 
treated with a silicone w aterproofer were 
placed with the untreated side in con- 
. 4 tact with a 10 per cent solution of sodium _ 
sulfate, so that a considerable amount o 
salt was drawn up into the bricks. 
These bricks were exposed ‘during the’ 
first, four months of 1950 on the roof, 
during which time the wa terproofed — 
parts of the brick were spalled off. The 
forces involved were those developed 
by growing crystals of sodium n sulfate, 
which could plainly s seen.” The 
- magnitude of these forces is of the order 
of 100,000 psi., a value so great that no a 
treatment can be expected to 
a stand up very long in the presence of s 

‘soluble salts and moisture. Theseforces 
are causing constant deterioration of our 

masonry structure . The only way to 


renew ing g the w iinet after severe 
exposures? If so, was the coating more — 


effective in the renewed state than ¢ orig- 


ANDEREGG. ery few 
ments of this type have been made. 
When soluble salts present, suc- 


.—Were the silicone 
types tested of the silicone varnish ty pe ae 
or of the type that: react chemically 
with water and are supposed to make a — 


bond with the masonry? 


believe that 


pe ‘that pore with water was used in. 
Mr. Wisnart.—I may be able to 


contribute something on that point. 


Apparently our tests have paralleled 
Mr. _Anderegg’ independently, and 


shortened; while on applic ation to 
parapet walls or penthouses on such a 
building on the ocean front an effectiv 
“life of not more than two j years ‘van be | 
expected. On the unexposed side of 


this same building effective serv ice of, 


say, ten years can be predicted. 


Notan D. MircHett. —Did Mr. 


egg conduct any exper iments 01 
«Chief, Tee Protection Section, 

Bureau of Standards, Washington, D. ‘a 
Anderegg, Peffer, Judy, and Huber in “The 

_ Efflorescence and Staining of Indiana Lime- 
stone,”’ Purdue Univ. Eng. Expt. Sta. Bull. 33, 
1928, describe the exfoliation and disintegration 
limestone, sandstone, brick, nd concrete 


covered more silicones probably 
fewer waterproofers. On the question 
was originally 1 raised by Mr. 
‘Spurgeon about the reactivity of the 
silicones with the water, I am not so sure 
that reaction "does take place. 
Also, the silicones under consideration 
_are dissimilar to glass in structure prea 
several advertising claims to the 


vo 


cates relatively little difference in water 
ae for films laid dow n by various — 
organosilicon monomers, the "silicone 


do vary w idely in repellency. 


Ba 


my 


aint an 


ement nd 


— (water absorptions range from 2.4 to 65.1 per cent by weight) and ern fee" 
«compressive strengths (which range from 0 to 3300 psi. ). In general, for 
_ comparable curing conditions, high absorptio on values accompanied low | 


compressive st trengths : and vice versa. 


water 
f the 


trary. Although the literature indi- free from sodium sulfate and exposed as 


= 


Damp 


_ prevent such action is is to keep moisture Bat 
out of the walls. cop 
sprayed-on stucco, waterproofed 


under this exposure, In other | -experi- 
ments, five out of the ten bricks used in 7 
‘testing different waterproofers bie 


filled with sodium sulfate and exposed on — 


the roof. The other 


contro's in the same way. The latter 


are generally in good condit ion while the 
former have lost a large part of their a. 

coatings, pushed off by crystal growth. 


are to vary 


“bility and effectiveness as water barriers. 
It is desirable, therefore, to have tests — 


and specifications for these coating ma- 


ASTM 


terials. 


no “such 


with stearate, suffered a similar fate ae 


a he theory of | dampproofing is 


_ development of a simple, short screening test to supplement 
for cement-base is shown. need for es speci- 


VERY year | 


NOTE.— I DISCUSSION. OF THIS: PAPER is 
INVITED either for publication or for the at- 
_ tention of the author. Address all communice- 
_ tions to AS.T.M. Headquarters, 1916 Race St., 
1 Presented at the Fifty- third Annual Meet- 
ing of the Society, June 26-30,1950. | 
Research Director, American Fluresit Co., 
“Ine,, Cincinnati, Ohio. 
-¥Statistical ‘dupplement to Weekly Letter, 
_ National Paint, Varnish and Lacquer Association, 7 
I jashington, ‘D. C., July 21, 


January 1 5 


discussed briefly, and the need for further _ 


of thousands of dollars are spent for : 
eement-base pa paints,? used for decors ting 


Cement-Water Paints and Other Waterproofings 


oll 
wea 


TT-P-21? and A.C.I. 616 - 
49. The first giv es certain require- 
ments as to ¢ composition 1 and methods of | 
examination, The second discusses 


composition, manufacture, storage, 


thering data 


method of application, and general char- 
acteristics, including durability. How- 

ever, neither one gives a method of de 
termining how effective a cement paint ~ 
of unknown composition is likely to “si 


as a -dampproofer, nor is any 8 simple 
7 Federal Specification for Paint, Cement- gh 
Water, Powder, White and Tints (for Interior _ 
and Exterior Use), Federal Specification TT-P-#1 

#G. E. Burnett, F. Andere et al., 
posed for the A plic ation 


eoncrete a and m masonry and gener- 
cally, also, either for keeping | w water out — 
_ of such walls or at least for prev entingits 
passage through the walls.5® 
avs vailable cement paints 
‘ic. ¥ Fishburn and D. E. * ‘Tests of 


Unit-Masonry Walls,” Report BMS 96, Nat. 
- Bureau of Standards (1948). 
for Hollow Load- 


Standard Specifications 
4 
g of Portland Cement Paint on Concrete Surfaces,” 


. Bearing Concrete Masonry Units (C 90-44), 
_ 1949 Book of ASTM Standards, Part 3, p. 626. — 

Journal, Am. Concrete Inst., Vol. 21, No. 

a September, 1949; Proceedings, Vol. 46, pp. 1- 16° 


0.  Anderegg, “Testing Surface Water 


Proofers,” ASTM Butuetin, No. 156, January, 
(TP1 5) 


1949, p. 7 


7 
adel- 
aster, | 
a 
= 
lumi- 
: 
pidly 
vely, 
when 
ould 
— 
— 
are: 
a — 
On — 
shar 
pear 
does — 
if 
per- | ‘ 
- 
y ap | | 
— 
| 
type | 
“Silk 
to 2. 
t can 
com 
orless 
on of — 
oe 


and the properties of portland cement is 

useful for suggesting an ideal cement- 
_ base dampproofer with which commer- 


DAMPPROOFING AND THE Laws oF Car- 


| 


A distinction is made here between 


bd pressure, and dampproofing materials, 
used on walls subject to little or no hy- 


drostatic pressure and taking in water 


mainly by capillarity. 


importance of the capillary forces’ 
saturation porous concrete or 


emphasized many times, on the 
=z bases of experimental woek® * and also 
calculations involving the laws of capil- 
lary rise and viscous flow. -combi- 
a number of workers,!» giving 
scribing the dynamics of 


capillary of radius r filled i in time t by 


’ 4 6, and Q is the volume v of liquid 1 flowing 
into the tube in ¢ seconds. 
In deriving these equ: stione, it is as- 
sumed that (1) the liquid flow is lami-_ 
nar, rather than turbulent; ; (2) the ‘con- 


pa of the capillary is open to air, so. 


_ pressed by the oncoming liquid; (4) the © 


4 resistance to air flow through | the capil- 


lary a and out of its end is negligible 


(5) the capillary tube is horizontal so 
that gravitational effects can be 


lected, and there is no 


9 J. M. Bell and F. K. Cameron, “The Flow of © 

Liquids Through Capillary Spaces,’’ The Journal — 

of Physical Chemistry, Vol. 10, p. 659 (1906). 

1 W. M. Dunagen, 
the Passage of Water Through Concretes,’’ 
ceedings, . Soc. Testing Mats., Vol. 

ay 
Washburn, 


“BE, K 


‘Under Capillary Pressure,’’ The Philosophical — 
Jol. 44, pp. 1152-1159 (1922). 
“ae Bikerman, “Surface Chemistry for In- 
‘Research, Academic Press, Inc., 
York, N. Y 20-27 (1948). 
4 may mentioned in passing that these 
equations are useful in developing the colorless, 

transparent types of waterproofing liquids. 


39, pp. 


masonry construction has, of course, 


nation of these laws has enw effected by 


the length of 


a 
liquid of surface tension y (as. deter- 


: mined by a dyn namic method) and vis- 


The contact angle between 
the. capillary. walls and the liquid is © 


that the gas is not trapped and com-— 


“Methods for ‘Measuring — 


ou. by wood is known to be greatly increased i 


that molecular or ionic fields do not ex- 
“tend across the tube. The he justification 
for the first of these assumptions has 
been given by W ashburn.'! For ce- 
ramic and other siliceous: construction 
materials, @ would undoubtedly be less” 
than 90 deg. and most probably could be 
taken as 0 deg. The validity of the as- 
sumption regarding entrapment of air 
is not so certain if the sqeueans are to 

be applied to masonry materials. 
point will be discussed later in connec- 
fourth assumption was also justified by | 
_ Washburn." The fifth assumption, of 
ms ude for the purpose of sim- 


plicated by other factors. > ‘In regard t 
the sixth assumption, it appears that 


our know ledge of pore size e and pore size 


in masonry materials 

“mean effective capills ury radius” of the © 
a order of 1 to 5 microns has been given. 16 

However, much larger holes and cr racks, : 

_ visible to the unaided eye, are often 

in bricks. For the densest pos-— 
sible hardened portland-cement paste, 
and Brownyard” have estimated 
the average pore to be from 20 to | 40 A 
in diameter. Any movement of water 
through such small pores must be more — 
like diffusion than flow due to. pressure 
or capillary forces. By far the greatest 


crete, , however, must occur not through | 
these pores but rather through the much — . 
larger inhomogeneities or channels that — 


aggregate particles during bleeding or 
that are left as | a _ result. of improper 
blending of ingredients, or through 


eracks that form. af after the has 
hardened. 


The direct t application of Eqs. 1 and 2 


= reasons.!% For example, the pres- 
ence of in the otherwise 
narrow tube may stop ) capillary» flow. 
= gain, the presence of water may cause : 
swelling, with consequent change in the 
capillary size. Still, the equations will 
be applicable to any given portiog of a 
capilla h litions may be con-— 


ry w 


ere conc 


_ the equations w ill | be of value i in under- 
standing w what must be done to achieve | 


dampproofing. 
Longitudinal absorption li quids 
one 


end of the specimen is left dry and exposed to air. 


285 R. T. Stull and P. V. Johnson, “Some Prop- 
“On the Flow 


erties of the Pore System in Bricks and Their Rela- 
tion to Frost Action,” Journal of Research, Nat. 
- Bureau of Standards, Vol. 25, No. 6, December, 
1940, 722 (RP1349). 
T. C. Powers and T. L. Brownyard, ‘ ‘Studies 


Cement—Part heoretical Interpretation of 
Adsorption Data,’’ Journal, Am. ae Inst., 

Vol. 18, No. 4, December, 1946 Proceedings, : 


tion with the experimental work. The - 


attention on the capill: ry flow, uncom- | 


part of the flow through 1 mortar or con- a 


form in the paste and under the coarse i 


sidered uniform, and qualitative use of 


of ‘aa Physical Properties of Hardened Portland _ 


Inspection of Eq. 2 use can | 
be made of "three vari bles, r, 8, and], 
in de veloping a masonry 
coating based on portland cement. The 
Most importa ant of these variables is r,_ 
occurring as it does to the third power, 
If the radii (and hence the volumes) — 
of all the capillarie s in the coating be ay 
minimized, amount of water 
passing through the coating» will ‘el 
greatly reduced. The capillary vole 
umes at a given age will be measured, 
by roughly, at least, by the total amount of — 
water ‘absorbed by the material when 
saturation is attained. It follows that — 
such a coating with h high water absorp ay 
tion contains a large v olume of ¢: 
spaces through which water can pass. 


storin 
t 
-eapill 


The second variable, 6, can be used to 
antage i in two w ays. First, one can 
incorporate w ater-repellent materials 
integrally in the coating. Such surface-— 


For certain types of bricks a active substances should be dispersed as 


uniformly as possible throughout the 
coating materi: ul, as by ball milling or, bie 
preferably, by incorporating the w ar 
proofing ingredients in such form that 
the actual water-repellent "material is 

formed by chemical reaction just after 
the mixing water isadded. 


The third variable, 1, also 


be made use of if maximum damp- 


“proofing i is to be attained. In ordinary — 
language this means that high ‘coverage 
should be sacrificed, and that a dis- _ 
tinction should made _ betwee een 
_portland-cement paint, which is. ordin- 
_arily applied in a very” thin, porous 
layer r, and a portland- cement damp- — 
proofing material applied by brushing 
but in a relatively thick layer. 
With the aid of these considerations, 
it is now possible to set up requirements 
for an ideal di ampproofing coating— 
based on cement and applied by brush- 
First, it should bons strongly 
by a a “silting j 
pore plugging» process. Second, it 
should harden Tapidly after application 
to prev vent damage by: rain or freezing. ' i 
Third, it should have negligible 
(low total water absorption), and what _ 
_ few pores there are should be extremely 
small, that is, the coating material 
should have a slow rate of water 
sorption. Fourth, it should be difficult — 
to ) wet after it is on the w vall. ifth, it 


Sixth , it show good durability _ 
under w veathering. Inaddition it sk 
“have certain. ‘qualities desirable in 
water paint, such as easy mixing with 
water, good brushability, high hiding 
power, both w et and and f freedom P| 


18 must be in that two si r 
materials can have equal water absorption — 
values, and yet one, with a few large capillaries, x 
_ may offer much less resistance to passage of water — ha 


than the other, with many capillaries. 
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from efflorescence. It should be 


or the tests the cubes were 


‘sorpt ion cubes, 


— 


in the rates 


- chalking to give a surface that is a. “placed i in water at 65 to 85 F. in such a ae absorption w were also i |. oa : 


put does not wear away too fast, and — Bice that only the top surfaces of = 


should not be easily soiled, have: 
good washability. are concern ned 


extremely low water absorption 
durability. want a combination of 
_ ingredients, a method of blending and 
storing them, and a method of applica- 
tion that will give a thick coating w > 
capillaries as few, as small, and as 
-water-repellent as poss sible. F rom a complete 
knowledge of cement characteristics we 
would expect suc ‘h a finish to be dense 
and strong and correspondingly durable a 
As Committee 616 of the Americ: an 
Concre te Institute pointed 
“eonsidering the “nature and 
a ‘cement paint it appears that durability 
is dependent upon the strength , hard- 
“ness, and density of the p paint film.’ 
It is not to be expected that such a 
dampproofing material can be dev eloped 
w il have ze zero, porosity. Neve er the- 


1es 


various mater ials now on the 
TABLE 
approach this ideal. The simple water 


these used for. 
here mainly with the requirements of — both tests, and averages were computed, 
per cent absor ption being calcu 
It was realized that the cubes were 
probably not completely free of evaper- 
able water at the age of 6 days, and that | 
‘the cement hydration reactions were 
-at that age. Accele ration. 
of drying by heating, howev er, Was not 
considered desirable, partly because of 
the effect of heat on cement hydration 


ing was resorted to as 
- more like what the coatings are subjec ted 

to in service, On completion of the 

absorp tion tests at age 6 d 
~ cubes were allowed to air + dry at about 
75 F - for 18 weeks, 
tests were repeated. 


I.—ABSORPTION. AND COMPRES. 
SIVE STRENGTH DATA FOR 24 CEMENT 
COATINGS. 


It is fortunate that a rough me: ‘sure 
of the porosity is all that is neede d for t 
theee products, for the change i in weight 
the cubes on immersion is the result 
of a number of effects: absorption 
of water into the | pores (¢ issumed to be by | 
far the major effect), (2) 
hydration of the cements, (3) leaching 
out of lime and soluble ‘salts, (4) car- 
-bonation of lime in the blocks, and (5) 
_ chipping of corners and edges, inevits table ; 
in handling the more fragile specimens. 
In spite of these effects, the results were 
reproducible. Individual -hr. 


absorption values for “product L are 


cent. Only two of ‘the 
showed wide variations of individual 
values from the average: Po 
values for pt pro roduct O were 13.1, 15.6, and 
21.4 per cent, and for product K were 
31.5, 34.1, and 37.2 per cent. 
compressive strength data are, 
“also to be regarded as rough, partly 
.< because of the variation in curing condi- 
tions and partly because it was difficult 


= 


ys, the 


after which the 


absorption tests dese ribed beiow were | 
made for this purpose. hey serve to 
-gereen cement coatings of low porosity, 
for further testing, from those of high 
porosity. Also described is a simple 
method, based on 7-day compressive 
judging w hether the A 
are enough to C 


| 


Twenty -three comrherci: coment base 
paints and a coment ween. 


-asdampproofers. Eight of the produc is 
packaged in cardboard cartons 

:* paper bags at the time of purchase. . 


The othe rs were pi ickaged 1 in metal 


with we vater in 

with | the | manufacturers’ 
directions, were cast in unoiled 2-in. 

‘cube molds for the absorption tests and 

in2 2 by. 4-in. cy linder ‘molds for the 

“pression tests. No correction was 

forbleeding, Storage was in the be 


6 Cement wash, 
Ottawa sand. 


Rests of 


in pots fora per tod). gf 
tion tests were begun at 144 hr. after 
_ water was added to the powder. — Com- 
pression tests were run at 168 hr., : ap- 
plication | of pressure being as _pre- 
‘Seribed in AS ASTM Method C | 49." 19 
Standard Method of Test 


Strength of Molded Concrete Cylinders (C 39 - 


BAS 


Two cylinders only. 
1 Ib. cement, 2.75 lb. 


© One cylinder only. 


@ Two days in mold. 


f Cured in mold; re test at 5 rere 

h 5to4 by volume. 


# One cube only. 


of typical shape, leveled off within a few 
The 24- _ absorption values 


Some of the low- 
-absory ption cubes, 
w eight very slowly, even after 260 
of immersion. or 


to handle the more fragile cylinders — 
without chipping their edges. Never- 
theless, these data afford an indication 
of the cement. content of the paint, 
_ least when paints having the same water- o 
powder ratio are compared. Though 
as 
other factors also enter, such car-— 
 bonation of free lime, presence of re- 
_ tarders or accelerators, or use of high 
early strength « cements, the . 
give a means of 
ns those paints with too little cement 


Shi 
Absorp- 
tion at 
Age 
6 days, 
per cent 


tion at 


pressive 
weeks, 


percent| * 


to be durable on weathering.’ 
strongest cubes were also the hardest, 


It may perhaps | be claimed that this 


of testing cement-base_ ‘coatings 
is not satisfs uctory because the materials 
| a out in film form might be ex- | 
pected to- show properties different 
= those shown by the same product — 
in 2-in. cubes. For example, unless the 
is very thoroughly cured, more com- 
= 7 plete hydration of the cement is to be 
~ expected i in the cubes. Y et it must be- 
remembered that if the of a given 


“Ibo 


12 


410 


og 


65.1% 


material in “the film 
. it might 


perties 


he 
the cur rves, were is for the e of 


hi process that certainly occurs to a con- 

sider able extent in the film. Since the 
~ density of calcium hydroxide is 2.24 and 
that of caleium carbonate is 2.72, the 

carbonation pr process must result i in 
reduced porosity. It has been shown, — 
1e e high-ab- ab- ‘it is difficult. to justify 


however, continued 
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in. cube gives no exact measure of the 
TO orosity of a cement paint containing 
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on of 

tion of certainly not ‘model 
good for making the 
coating resistant to passage of water. 
‘It undoubtedly weakens the film. In 


to “film, ”” for since no 


‘porosity—a er that acts as 
to keep water out of the wall. The 
word “lay er’ is used here in preference 
material was 
found that has zero porosity, it follows — 
from the laws of capillary flow that 
when | dampproofing i is desired, cov erage 7 


4+ should be sacrificed in order to build up | 


to cement paints extended—or 


adulterated—with a little lime. ‘The 


_ chief justification for inclusion lime 


a cement paint apparently, the 


resultant saving in ‘manufacturing cost. 
__Therei is no question of the 


base dampproofers by applyi ing as 
_ a thin layer to the surface of some kind 
of reproducible concrete, mortar or 
brick, then determining the rate Of 


_ absorption of the total unit at various 


ing. 


field performance of these coatings. 


realised that a certain degree of ‘ “w ater- 


orated. 
would dust ‘badly. a mixture 


ages. Because dampproofing effective- 
ness is a function of coating thickness, 


how ever, it would be necessary to have a 


a method of applying films of uniform — 

Gry thickness, identical for each coat- 
Such a method has not been 
dev eloped for cement-base c coatings, and 
. is the main reason why such a test 
procedure was not adopted. any 
ease, it would be 1 more useful for Te- 


search than as a quick means of judging 


In view v of the porous nature of 

. Masonry or concrete walls, it must be 

proofing” can be achiev ed with such a — 
simple substance as a mixture of finely — 

etn silica or lime and water br ushed 
on the wall, with no binder whatsoev er. 


‘The brushing forces the solid particles 
the larger openings, where they 
become wedged and partially block the 

“flow of water. None of the particles, of 

course, would adhere to the outside 


face of the wall once the water evap- 
In other words, the coating 


"represents one extreme of the possible — 
brush type dampproofers. the other 
extreme, we have well-formulated coat- 

ings containing” an ample quantity of 


binder which penetrates into the “pore 


openings on brushing, giving the 
plugging type of  dampproofing; such” 
coatings also cover the outer surface of 


‘the wall with an adherent lay er of low an 


Mr. F. 0. Anp DEREGG. ith refer- 

ence to "disintegration reactions, Mr 
should not forget efflorescent 


ick a coat as will not crack a sub- — 
nt aging or weathering. 
rally, a product that has high porosity, 
as evidenced by high absor ption, and 
Which gives an extremely thin film of 
high coverage, cannot be “expected to 4 
pe coe e dampproofing except in the very 
mildest cases of masonry dampness. 
‘This is borne out by observation, after 
is view of the results given above it is 
suggested that a distinction | be ‘made 
betw een cement-base coatings that ac- 
complish dagnpproofing and those that 
are merely decorative. a distinc- 
tion would have to be somewhat arbi- 
trary. 
_values lower than per cent can be 
attained, however, and this would be 
one possible dividing point. 
_ There is one other point of interest in 
regard to the results given above. The 
principal destructive agent for a cement- 
base coating is water, which acts in at 
least two ways: @) freezing and expand- - 
ing in the y pores, causing -the film to flake | 
dissolving the binder and 


rains, of cement block buildings coated 
with some of the high-absorption paints. 


ble layer” with low ‘porosity and high 
strength will naturally be able to resist 
these effects better than a soft, -rela- 
tively soluble film of high porosity and 
low strength. As shown in Table I, low - 
porosity and high (compressive) s strength | 
generally together (for comparable 
curing conditions), though there is no 
exact relationship. at 
_ Tf absorption and strength tests are to” 
used for research purposes or even 
for setting up specifications it is desir- 
able that certain improvements be made — 
in n the procedures. — Mixing and curing © 
‘conditions should exactly 
defined for both the. absorption ¢ and the 
compression tests, for example, for 
tests the water-pow der 
— ratio used should “be ‘the same for all 


DISCUSSION 

| i 
‘the masonry a are near the sur- 
face and deposited there behind the a 
3 dampproofing material, with the crystals | 
_ growing in oriented directions and push- 
ing off the surface treatment. 
Mr. W. M. Spurceon 


- Around Cincinnati we have not often” 


that condition, in 


as a 


= 


eroding away the film. hard, insolu-— 


_ blocks ¢ or bricks? | 


paints. absorption the 

drying conditions should be more re 

produsibie; the test should be started 


nt hydration reasonably 


complete and the drying curve for the 


specimen has leveled off. Possibly the 
drying processes could be hastened and ' 
the drying and carbonation processes — 


more like what actually occurs 
when the paint is put on a masonry wall 


by thin disks rather than cubes 
. Closer control 

the the entire 

course of the test w ould we be desir- 


able. 


eness a cement- base 
coating should be thick, with water 
repellent pores as ow and as small as 


It is evident that: absorption coatings is given their water 


absorption values, which for the com>. 
mercial coatings tested ranged from 2.4 


spread of values 


u ggests the 


desirability of distinguishing between 
cement paints which merely decorate 


“tated 


and have high porosity, and | ‘cement 


_ dampproofers which have low porosity. 


Seven- -day compressive strengths for 
Po coatings tested ranged from 0 to 
3300 psi. Since publications from other 
laboratories indicate that the durability 
of a cement coating is dependent ¢ on its 
cement content—the greater the pers 
centage of cement, ‘the greater the 
durability—it would appear that an 
weaker coatings, at least, can hardly be 
verydurablee 
In view of these wide variations of — i. 


properties the large quantities of 


these coatings sold ‘for -dampproofing 
purposes, it is evident that specifications — 


might well be set up for t them. a 


The tests in this | paper. were 
‘made with the assistance of Mrs. ‘Ta 


Carlson, John Watt, Charles 


Or ndorff. 


baseme nts. ~ How ev er, efflorescent crys 


tal pressure must. certainly be added to 
the of destructive agents for cement 


yt you ‘observ ed it “mostly 
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“character. have seen all ov er is no. doubt th: at the effior escent crystal out of masonry materials during 
country, and in Europe. Ss es pressure can be of even greater magni- —‘ their manufacture; (2) entry of such — 
Spu RGEON ——I have seen such tude. The solution for this problem, salts from outsile should be eliminated 
“of off p porous alls course, is prevention: (1) soluble by using preventive rather than remedial 


There’ materials that form them, must be 


f Tension ( me Re 


By Jos: Jo: soph Marin’ a and | Ww. ‘Hu 
compared to the tot al creep strain 

HE ev: aluation of creep small. This assumption is a ‘satisfac- ae 

is important the if the considered i is large. 
design of machine and structural parts The commonly used log- log relation 
operating — at elevated _ temperatures. LS makes: this assumption since it is as- Saat J = the constant creep rate, 
Excessive creep ¢ deformations during phe sumed that the creep 1 rate-stress relation — S = thetensile stress,and — : 
life of a part may make the part unserv _ is given by t the equation and n = experimental constants. 


___ SECONDARY ‘TERTIARY 


rela 
‘ been used to determine the relation a 


test results are too to 

i use. Furthermore, unless a ‘simple _ 

ereep-stress relation is used for simple — 
tension, the derived stress and 
strain relations for bending, torsion , 
and combined stresses become so compli- 
cated that it is impractical to use 
them. The purpose of this paper is 
propose a creep-stress relation for creep = 0 
of metals at elevated temperatures 
which is simple to use and at the same 


time gives a good fit to the test data. —_- 

 Proposep CREEP-STRESS | RELATION 


creep strain-time relation n 

given stress value is shown in Fig. 1. 

An examination of this creep-time plot 

shows that there are three stages in this 

relation. There is first a primary — 
stage w here the creep rate or slope of 
the creep-time curve decreases. This is ad 

followed by a secondary ‘Stage during 

which | creep r rate o or ‘slope of the 
-ereep-time curve remains ‘essentially 


‘stage w where the in- 
creases until rupture occurs. For 
values that would be used in design, the 
tertiary stage of creep is not present and 
it is only necessary to consider the pri-— 


mary and secondary stages of creep. In 

the past, creep-stress relations have 

been used where the primary stage has 

been neglected. It is then assumed 

the initial creep strain OA (Fig. 1) 
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a The page numbers refer to ‘‘Compilation of Available High- Temperature as inmtnaiaines of Metals and Alloy: 3,” 


Mechanical March, 1938. (Issued as separate publication, STP No. 37.) 
i ent to stating that — 


there i is a str: aight-line relation between —+ +H 
the creep rate, C, and stress, 8, when 


T method assumes that : 

the creep- -time relations for a given 
stress value : as represented by the 

straight line AB (Fig. 1) and the inter- i 


TENSILE STRESS, PSI. 


= strain OA is neglected 
In the method proposed in this paper, 2 
: * is assumed that the creep-stress rela- 
tion is replaced by two straight lines | 
and AB (Fig. 1) and that the ‘creep 
made up of two parts—an initial 
strain OA which is a function of the 
stress or _=_ DS™ and a subsequent 
time- depende nt value e” = BS"t, which — 


also isa function of That i is, 


i CREEP RATE, IN. PER IN. PER 


+ BSt........(2) ig —Relation Between Rate and Stress. 
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— MENTAL AND THE 
Creep, in. per in. 


Time, ‘Difference, 
"| «Experimental | Theoretical cent Ww een the creep rate, and stress, 


1015 é determined based upon the method of 
| least squares., The B and n values for 
lines in Fig. 3 are listed in Table IT. 
1005 _ With the value of the cre ep consts ants: 
| D, m, B, and n, as given in Table IT, 
known, the creep strain, e, for agiven 
“tiene, and stress S, can now be found 
by Eq. 2. 2... For th stress and material 
_—i! and for the times covered by the test, 
the values of the creep strain, ¢, as deter- 
. 2 were calculated and 
ars, listed j in Table IIT. The differences be- 
a tween these theoretical ¢ creep strains and | 
actual values are shown in Table Il. 
An examination of these values indie 
a cates that the proposed relation ¢ gives =! 
good approxim: ition. Figure 4 shows a 
: comparison of the actual and predicted : 
_ ereep-time relations for one of the ma- 
terialsconsidered. 
pe should b be emphasized that not only 
the proposed creep-stress relation in 
goo” agreement w ith the test results but 
that the relation propos ple 


can be used without 


D and m = constants d determined fi from 
ihe: creep. intercept-str -stress— 
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reep| “constants obtained THEORETICAL VALUES 


© EXPERIMENTAL VALUES 
from the creep rate-stre 


relation Bigs BS" since C = al 
e"/tore’ = = 
: This paper p esents s the 1 results of a 
number of tension creep investigations to 7 
that E Eq. 2 is a good approxima- 


30 PARISON OF PROPOSED Cr 


RESS RELATION Ww ITH Test D. 
In comparing the proposed 1 method of 


interpretation with test data, creep test. 
for seven different m: materials Ww ere 
Selected.* he materials selected, their 
/ composition, and the laboratory desig- 
ia nation are listed in Table I. Table II 
_ the values of the stresses, tem- 
peratures, and creep strains for each ma- 
 _ 
Figure 2 2 shows the relation between — 


th based on the ‘straight lines" 
e creep strain intercept and stresses as ‘shown in Fig. 2, are listed in ‘ies of creep by the 


ae? ‘Compilation of Available High-T emperature a a ‘he e creep rate constants B and ni | assistance of the Research Corp. in mal 


ant ical to ‘represent the time- e-dependent rte making this research possible i is greatly 
No. 37) as the = BS" or = appreciated. 


n in Fi ig. 2 for were creep. 


in this paper 


_ BS" are determined using Fig. 3. Fig- 
Stree, 
% fale....., 13000 
20f _ 6 000 
2.40 No. 5e.....| 8 960 | 
4 Sb.....) 4 480 
20.000 
| 
ited 
vs 
a 


wid 


ge-Length Equivalent of 


‘lle Shoulder Sage | Pan 


Bart nder Creep « a nd 


errors into when all test eter bar for Inconel X, alloy 3-816, and 
specimen (gage length, fillets, shoulder) are included in the extensometer 735 was calculated for fixed con. 
system are examined. | Three high- temperature alloys are used as ex- ditions of stress and temperature, 

ia amples. Ks It is shown that it is not possible to arrive at a common cor- outlined below. 
rection factor for the equivalent | gage length, even for one alloy, if the | ‘using the relationships 


e gage be => be known limits of #1 per ce nt, 1 and 4, certain constants (Ro, R 
sage Jeng! and o:) can be fixed from consideration 
the test specimen dimensions and of 
gh be stress in the gage length; other 
~ CALCULATIONS OF Cre EP IN THE Fuser stants (vp and oo) are dependent on the 
Ino order to calculate t — Pay For the test specimen under considera. 
‘creep rate in the fillet of the test speci- 


it was found expedient to consider 
measurements at elevated tem-_ increments of the fillet in terms of inere- 


Es were considered. One of the ments of. R. ai 
Suggested 1 methods in effect, 
- the total creep taking place over all of a 
the bar between the threaded ends, 
_ is, the parallel gage-length section plus 
both fillets at the ends of the gage length 
= both shoulders. This length is 
resented as G + OF + 2S in Fig. 
To determine the equivalent effective 
gage length ¢ of such a asy stem, it is nec 
to know the magnitude of the c creep 
= in the shoulders and the 
Knowing Ro, R, andr, hm: y be dete 


the fillet being ec 


the test specimen. 
The notations given en below are used 1 in 
the discussion which follows: a 4R(R — Ro) — (R 
= radius of gage length portion of 
radius of of test bar, 
= radius at any point P in fillet, = 
fillet radius, 
= vertical distance from end of gage 
length portion. AtoP, 
R — Ro 


According to 4, Nadai and P. 


Telationship— “between Su ubstituting in Eq 


- 
RA R) 03125 
= stress in gage length of VRO ) 


ubstitutin f national Nickel Co., Inc.,‘ the creep 
“NOTE. DISCUSSION OF THIS PAPER Is 
INVITED, publication or for the at- 
Mines and Technical Surveys, Ottawa, Canada. adai “and G. MeVetty, yperbolic 
? Head, High Temperature Metals Section, | Sine Chart for Estimating W orking Stresses of wat 
Physical Division, Mines Alloys at Elevated Temperatures,” Proceedings, Inconel “X" Data ‘Sheet, January, 1947 


+ a. vane Testing Mats., Vol. 43, pp. 738-748. Development and Research Division, The Inter- 
y Nickel ickel Co., Ine., York 5, N 
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_ —CALCU L ATION OF FILLET CRE EP me IN 


TABL 


= 


084 
0093 = 342 
0.0131 35 
332 


(CHE S FOR IN 


0101 
0.0084 
= 0065 


tonotoror 


0222 


~ 


0. 0183 
2 0.0162 
| 
0.0114 
9.0103. 09000 
0.0097 0. 09610 881 
Total creep in one fillet in 100 hr. 


= 44.097 10-* in. 
Total creep in both fillets in 100 hr. = 88.194 X 10~¢ in. 


Gag age length | equiv valents and the con- 
ditions for which they calculated 
areas follows: 
The calculations for fillet and ler 


& quival alent for Inconel xX at 1500 F. and 
10,000 psi. was found to be 0. 0.542 in. 


actin “Alloy S-816 at 1350 F. and 1500 


At 1500 F., the values of Inconel x | 
of Fillets and Shoulders, in. at 


0. 825 
lie 25 


creep of alloy S-816 at 1350 F. and 1500 ol Stee. 

F., using standard 4-in. diameter 

test specimen and stresses as shown in 
‘Table IT, were carried out in an identic ral 

manner to those for Inconel X. 

These calculations are based on pub- 

lished values” for 

S-816° at the and stresses 


Creep Rz ate, per cent per hr. 


1350 
003 0.000058 


09 


1.25 x 10-4 


9 40 00) 
20 000 
10 000 


“sinh 790R? 


* The creep in the fillets and shoulders 


of alloy 73J° were calculated fora stress 
20,000 psi. at 1500 Those caleu-— 


= 1.25 X 10- ‘sinh 


Creep Rate, 
psi. 


cent per hr. 


v, is 
3) ete., 
Values for vy and o¢ ov for 2 alloy S- 816 at 
The amount of creep is then caleu- 13: 50 F. and 1500 F. were determined 
lated for increments of le ngth, “Ah, same manner previously de 
‘tween P; and P2, _and Ps, ete. —seribed for Inconel X. They are: 
throughout the entire: fillet, using the 


average of the rates for each two 


emperature, 


points considered. Typie: al calculations —deg. Fahr. 


for Inconel X at 1500 F. and at a stress 
of 20,000 psi. are given in TableI. 


he cs calculated gage-length ec equiv valent 
a a of the shoulders and fillets for a standard — 


is show n in’ I the at at 15 


shoulder i is 1.250 K per cent per per hr. 
| the shoulder length at each end of 
the test bar is 0.25 in., then total ‘shoul-— 
der length is 0.5 in. and total creep in 
shoul 100 hr. is 


Ther 
‘Alloy 8-816 


Ss 


Material 


in 100 hr. is 150. 69 9X 10> in. 
be  Gage-length creep rate = 2.260 x 
. 10-4 per cent per hr., then | gage length 
equivalent of shoulders. plus fillets for 
Tneonel X at 1500 F. and 20,000 psi. is 


Alloy S-816. 


Inconel 
Alloy 730. 


10000 
000 
20 000 


1945, Research Department, 
Steel Corp., Watervliet, N. 


= 
TABLE II ENC 
EQUIV 
10- and the ereep rate i in ‘the 


-§20000 | 


1500 


Technical Data on Alloy 816, February 16, 
Allegheny-Ludlum 


VALUES OF GAGE- 

ILLETS OF 0.456 IN. FOR CREEP-RUP’ 

: 
Tempera- 

ture, Effective | 

Gage Length, 


Effec tive. 
Gage 


Lagh, 
187 


4.086 


0.211 
3.964 


Nicholas J. Grant, “The Cobalt- Chromium 
a Alloy at 1350 to 1800 F.” Am. ‘Soc. Metals, 
Preprint No. 17 (1947). 
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1500 8.971 +0.029 
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dof By using these values in Eq. 3, values ! 

ai. v = 1.25 X 10 
iii 
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nter- 

rate 40.000 | 

iven 20000 | ae 
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with in 
-in. diameter 


_ ‘TABLE IIL—ERRORS OF GAGE LENGTH BASED ON GAGE-LENGTH EQUIVALENT 
> 730 at 1500 F. . te ; "SHOULDERS AND FILLETS OF 0.474 IN. FOR CREEP CONDITIONS. ENT OF this the 
0.42 in. Tempera- Assumed rue i] 
ummary of Gage-Length Gage Length, ‘wil eva 


“calculated gage length that is. 
equivalent in creep to the total shoulder 4.051 

plus fillet length of a standard }-in. ic 4.068 O68 
_ ous conditions and for the several alloy ‘3 | 


considered is as follows: 


420000 000 
16..... (210900 


length under the condition 
Table II are +4.7 per cent per 
cent. | 

i" st instead of using a a value of 0. 45 in. 

: F. 4500F. | ___1500 for the g gage- -length equivalent of ‘the 
000... shoulders and fillets, the average of the 
0.667 equivalents for creep conditions, which 

: oaks is 0.474 in., is usec 1, then the errors listed 


“were an 
js conc 
inducec 
an 
‘mens. 


in for 
think 


Therefore the limits of error of deter- 


lotal for both ends of bar | 


__Discusstow oF i 3 mination of effectiv e gage length for this so- 
It is immediately apparen from an. Gage-length equivalent of conditions could not be expected 
examination of the data summarize 0.456 to be less than: #17 cent, based on 
above that the gage-length equivalent Total effective gage length a 4-in. gage length. Since the true effec- 


_ is a specific value for each alloy at each tive gage length should be known wie 
and temperature, and that it limits of +1 per cent for accurate meas- 
would not be possible to design a urements of creep rate, a specimen hav- 
would have an accurately ‘known ing an effective length of 8 in, 
effective gage length even for testing would be in order be corns 
only one alloy at a specific ifie temperature. under consideration may y be divided 


“the mater ials, temperat ares, and stresses 


— 
us examine the errors involved in “than per cent. 
cl attempting to design such a bar for use —— 7 Since it is not always practical to use 


a test t spec imen having a gage length of 
8 in., any extensometer system that 


AM 


high ‘measures ov ver-all creep of the distance 
or (G + 2F + 28) as shown | 

(G+ 
ditions. én. in Fig. 1 cannot be considered to have 


ae 
 in., a shoulder diameter of 0.62 in., and — Group: 2.—Conditions of stress and _ the’ required accuracy of effective gage 4 : 


radius of 0.5 in, ‘The specimen temperature which cause relatively long. length 


to have an ‘tive gage times to rupture a and relatively | low creep Satisfactory creep measurements can 


rates, that is, creep conditions. only be obtained by clamping the ex- a 


at 1350 F. and 1500 F. 


age value of all the gage- 
length equivalents given above is 0.456 4 


The design of this specimen will be 


based on a gage-length diameter of 0.5 


temperature which | CAUSE | shor 


@ 


Referring to Fi The data for two groups are tensometer reference strips on to an ac- 
Bhoulde ~<=025 in, given in Table IT. curately measured gage length of a test 
length, 0.238 in. The maximum limits of error in this specimen which is uniform in 
F 0.488 in. determination of true effective gage section that gage length. 
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Win LIAMS.? Did show! non the bar chart (Fi ig. 5), impress" under tension test, that i is, the | ods fo 


| propel 
| tures. 
quire 

niques 
now it 


pg author find a any visual para of actual ‘e me with the similarity | of your method is “ductile” rather than “brittle.” 

fractures? ‘Polysty rene mi show of test to methods which have been pro-- In! “qs-molded” samples, the 
“eraze’’ marks when tested in a non- posed to test for unrelieved internal tion of strength consequent to change of 
vent such as ‘kerosine, and ‘it is stresses. The proposals have been to visible or invisible crazing or cracking as 
Ww ondered if the lower ed strain observ ed bore a hole in the specimen and apply a a varied with molecul: ar weight can be 


polyethyle ne when tested non- Particularly in poly- 


‘solvents might also result in cracks tyrene, observation is then made for | | The 

solvents might also result in cracks or styrene, observation is then made for me)) ‘the amount ‘a seanaitiile ed interna tga 

signs of surface attack. the development of crazing or cracks. stresses due to the ible degree in an 

Mr. Carey (author).—No, there was plastic behavior appears to r resem- chill of the specimen as molded, the chill 

no visual evidence of crazing. Ofcourse, ble, for instance, the well-known caustic varying with molecular weight because Shipy 

the point where visual observation and embrittlement ‘of. steel. Hence, one the solidifying temperature varies with 
microscopic observation 1 merge is very might perhaps think that poly sty rene 


‘molec ular signt—call this the variation 


“delphi 

molecular weight have better or poorer | 
resistance to the of Une 


also partakes of the “metal-like’ char- 

acteristic of a plastic, particularly as 

polysty rene oriented by stretching while — 

istic exhibits elongation before failure 


Div., 


hard to 


Sh - 
R. H. Carey, ‘Stress Cracking of Polyethyl- 
ene,” ASTM Be tuetin, No 167, July, 1950, p. 
Direct 
2 Laboratory Director, The Chemical C al C 
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with increasing molecular, weight —call 


- this the variation of of resistance to stress 
with» molecular _weight. may 


by triaxial with or without resid- 


phenomenon in polye thy lene with 
thee razing so often seen in polystyrene. 
The visual appearance of the surface of 
the polyethylene, located some distance 


willl ev walus ate the importance 
either factor alone. However, 
ssible to eliminate or at least mini~ 
mize factors simul taneously | by 
annealing the specimen before test. 
| Hence, while from the presentation of - 
‘the paper I suppose the specim imens were 
tested in the “as- molded” condition, 
hould | like to ask whether ‘the speci ime ns po 
“were annealed before testing. 
al Mr. CAREY Wolford’s que sstion 
s concerned with the residual stresses 
‘induced by the molding, and whether 
have any information on annealed speci- 
. My answer is no. ive 


tance 
away from the actual break, is very much . 
like that of the original specimen. Poly-— 
ethylene is much more opaque than 
poly styrene, however, and crazing can- 


not be so readily detected. 


Polyethy lene, like other 


cteristic of ‘necking” or drawi ing at the 
enomenon 

ield point. This ielding phenomenon 
is most e: asily y analyzed from. stress- 
answer n str: curves ¢ obtained on constant rate 

“inform: ation on annealed specimens ae of straining (crosshead trav vel) n machines. 
think it is probably true, howe ver, that TI he existence of an upper and lower 


iel 1 point may be mas if testing 


of | 


this so-called brittleness can be induce 
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NOPSIS 


re is pre se a and details of construction of equipment 

for measuring the dielectric strength of insulating materials at elevated — 
temperatures up to 250 C. The method described functions by use of 


silicone ruibbe r gi in with the test and under pressure 


taining high dielectric strength at ele- o 
vated temperatures has long been recog-_ 
The accepted methods’ available were 


nized. With this need has come the 

paralle 1 requirement of developing n meth- 

ods for measuring the dielectric strength found unsatisfactory for temperatures 
properties of materials at high tempera-_ above 130 C. (flash point of transformer 
tures. Such: ‘determinations ‘Te- oil). Attempts to employ high- tem- 
quire equipment, materials, and tech- perature insulating oils, such as silicone 
niques radically different from those oil, chlorinated oils, ete., , proved fruit- 
now rin use for measurements at ordinary _ less due to such factors | as deterioration — 


temperatures. and change in properties of the oil with 


Tange elevated temperatures U up to 


Pr 


ox, 


The above problem was encountered = increseed temperature, and the danger 


in an investigation conducted the of toxicity ‘and fire hazard. Tt was 

Material Laboratory, New York Naval a finally de cided to. deve lop ee 

Shipyard. — In this investigation, it w as 


NOTE. —DISCUSSION OF THIS ‘PAP ER 
INVITED, either for publication or for toe atten- 
tion of the author. Address all communications 
to ASTM Headquarters, 1916 Race Phile- 

?The opinions or assertions contained 
are those of the authors and are not to 


be con- 
strued as reflecting the views of the a. 


I 
tester for 


test on insulating t ape.‘ 


3 Standard Methods of 


Test for Dielectric 
Strength of Electrical Insulating Materials 
Commercial Power Frequencies (D 149-44), 
Book of ASTM Standards, Part 6, p. 411. 

4 Tentative Methods ‘of 
Cloths and Varnished Cloth Tapes Used in Elec- © 
Insulation (D 295-49 T) Ibid. * 


p. 299. = 


erent 
oorer 


of the Navy or the Naval Service at large. 

- *Technologist (Plastics) and Materials Engi- 
heer, respectively, Material 
York Naval Shipyard, Brooklyn 1, 
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letter) w ould hesitate compare 


peratures: 


tween the upper and lower electrodes. 


strength, 


1949 stre 


Toad. 


The “me *tal-like”’ 

polyethylene "are inferred from 
behavior during temperature 
X-ray diffraction pat- 
“the vield in “metals. ‘The erystallites + 
inter-crystalline slipping or 
may be inhibited by the geometrical 
of the specimen. hole 
placed in the specimens primarily to 
inhibit failure by sliding or slip. . This 

hole introduces triaxial stressing with a 


consequent reduction in the value of the 
shear Residual _ stresses and 


of the stress- strain curve more 
the al Th his again is 


ic ngt nat 


an 


The principle upon which this e -quip- 


ment operates is that v oltage flashover 


around the specimen may be greatly 

inhibited by the application of ase i 

apparatus under pre to the upper 

and lower faces of the test ‘specimen, — 


thus "prov iding a “dielectric barrier be- 


The material used for sealing | must be — 
‘flexible and sufficiently ‘compressible 7 


necessary to mine the dielectric itself under pressure to the con-— 
plastic strength < of several t) ty ypical laminated -_ tours and other irregularities of the test 
thermosetting plastic materials at com- = specimens, and must also have dielectric — 
mercial power er frequency | and through | a strength high enough to cause dielectric — _ 


breakdown to occur only in the speci- ; 
; men . For measure ments in the v icinity — 
of “room temperature, ordinary non- 
conducting rubber is usually adequate 
for this purpose. For elevated tem- 
peratures to 250 was: found 
that silicone” rubber best meets these 
requirements. The electrode holders, 
high- -voltage leads to the electrodes, and 
equipment in the vicinity of the 
voltage must be constructed of, ; 
insulated | aterials that will succes 
fully w ithstand the voltage stresses and 
will not deteriorate with prolonged 


exposure | to the elevated te 


G ONS TRUCTION 


The device developed for 
ngth me asurements at levated 
temperatures is shown ir Wig. 
this may be seen both ‘the ther- 


mally and electrically insulated 


OF to follow the drop in 
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scan } by this method with dielectric strength Measures oie and in 
ex- former oil. ‘It was observed that measuremen ce generall ig 
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_ and rounded to 4-in. radius) are spring 
mounted and easily replaceable when 
excessively pitted. _ By mounting the 

electrodes springs, the pressure 

oe exerted by the jack is not transmitted 
_ to the area of the test specimen covered 

by the electrodes. Alignment: of the 
electrodes i is accomplished by setting the 

~ base of the lower electrode holder j in a 

coll: ar of insul: ating material, aligning 


the electrodes by eye, and once aligned, 
bolting the collar firmly to. the base 
_ The chamber enclosing the device j is 
on the inside with g-in. glass 
silicone laminated material 
the outside with 4-in. Transite. 
space between ‘the walls (14 is 
filled with fiber glass. 1-in. holes 
in one side of the chamber provide for 
inlet. and outlet hot-air ducts. 

P ertical slot in the rear wall provides for 
motion of the upper electrode lead-in 
insulator which ‘is to the ram 


ia in the front of the 
Aj below the removable door for the lower 
electrode lead-in insulator. A 4 in, | 
_ Square opening through the top of the 
chamber permits vertical thotion of th 
upper electrode assembly for insertion speci 
j Block of melamine-glass cloth attached 
to the ram of the jack provides thermal — 
insulation for the chamber 


tubes through which hot air, suitably 

controlled, is circulated in the chamber. 

The sealing apparatus used with this 

device was t-in. thick silicone rubber 

gaskets cemented to the faces of the 

electrode mountings, using silicone rub- 
ber adhesive. Pressure on these gas- 
“a kets was applied by operation of the 

hydraulic jack shown in the illustration. 3 

was found that pressures of 150. to device 
250 psi. were sufficient for preventing i. 

of steatite® with intersecting holes for 

the electrode assembly and for the test 

voltage lead-in, respectively. The lead- 

in as shown in Figs. 1 and 2 was -_— 

 sulated by Fin. outside diameter 


investigation, hower ever, it found that 
this type of insulation was too — 47 


and under high electrical stresses w was 


subject reakdown. ‘‘Kel- 
he a length were "silicone rubber Tapped holes al " al the hot air entering the 


to in. deep in the base of the upper elec- chamber is ‘accomplished by a hi 
be superior for this purpose. These trode: holder permitted fastening to the _ operated by a thermocouple i in the inlet into 
lead-in insulators were sealed into the hydraulic jack by means of a 4 by 4 by Exper imentally it was deter dielec 
steatite electrode holders by the same _ 14-in. block of glass melamine laminated — mined that by maintaining the inlet aif | qucte 

material press-fitted to the ram of the at a specific constant temperature, tem pr 
No, 12509 adhesive, General Electric Co. jack. stabilized temperature would in time be | 


Alsimag A-196, American: Lava Xe. 


_ The electrode assembly is show in attained in the space between the elec- 
Ca; City, nylene, Fig. 2. . The eiectrodes in. diameter 
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 materis al, the | gasket-] -pressure. device 


produced results considerably closer to 
1an measurements Made with the test 


ALL METHODS. Specimens in transformer oil. 


- NOTE: 


“SHORT TIME 


Measurements similar to. those con- 

_ 

at room temperature were fen 
ducted at 100 C. on specimens taken 


the material used in the air die-— 


i 

TH, VOLTS PERMIL a 
uo 


° 


H, 


lectrie strength measurements. These 


L 
‘measurements were conduc ‘ted in n trans- 

former oil and in the | gasket- -pressure- 


‘vice. Determinations of true air 


«Se strength were not conducted 


2, 


at 100 C. due to lack of facilities. 
These specimens were heated for 24 
at 100 C. before dielectric strength 
nts were conducted at this. 
temperature. T he results these 
‘Measurements shown in Fi ig. 4. 
= It 1 may be seen from Fig. 4 that for all 


SS 


xO 


| 


d-in measurements the gasket- -pressure device 
ram Fig. 3 3. of Measured by Three Methods at 25 C., low ver V alues of die lectric 
e is otek strength than those obt: ained in. trans- 


‘The was tested by apply- 


ConcLUSIONS 
were -in. brass disks The ‘measurements conductes indi- 


other mathods 


- the ing a test voltage of 85 kv. to the elec- electrodes used me! 

the | trodes with a high dielectric strength with ed ges rounded to g-in. radius. that the gasket- -pressure device 
‘tion specimen inserted. This voltage was Two specimens of each material were ee dielectric strength _ measure- 
The impressed for a period of one minute and — measured by the * short-time” method, ments that generally are low er than: 
ched repeated several times. The only ad- and three specimens by the ‘ equivalent transformer oil measure-— 
rmal verse effect observed from this test method.* hese specimens Ww ments and lie between measurements 


made in air and in transformer oil. 
The gasket-pressure dev ice has the 
of being capable of measur- 

ing dielectric strength of small-size 
specimens at elevated tem peratures up 
to 2 50 ¢ C. ‘in an efficient, safe, and rapid = 


‘manner. 
te 


ram “some slight co corona burns on the silicone then into” 4 by 
| rubber gaskets i in the immediate vicin- discarding the puncture produced in a 
ity of the electrodes. . When operating breakdown ‘measurements and its 
in the upper temperature range, it is "surrounding ¢ area. The resulting s speci- 
advisable to dust the specimens with a = mens _ were randomized, and measure- 
light coating of talcum yder to pre-— ments similar the air dielectric 

vent adhesion of the sp - strength measurements were conducted 
‘silicone rubber gaskets. — is in transformer oil and in the gasket- 
pressure device. The results of these 

“measurements are shown in bar-graph indebted to 
form i in Fig. rom these data, it may Vale -ntine Material 


C COMPARISON TESTS 


In order to determine how ‘he results 
obtained with this dielectric measuring 
device (to be referred to as the - gasket- 
pressure device) ‘compares with results 
obtained by methods already known and 
accepted, the following measurements 
— Speci imens were prepared from 36 by 


s/s DEVICE - 

G3 S/S TRANSFORMER OIL 


BOTH METHODS | 


$/S- STEP BY 
Lage SHORT TIME 


q F BG Fabric base, phenolic resin 

Paper base, phenolic resin 


DIELECTRIC STRENGTH, VOLTS P 


GMG Glass base, melamine resin 
4 The decile of materials were first cut 


into 12 by 16 by §-in. specimens for 
dielectric strength measurements 


ir FBG PRE 
temperature of 25 C. and at 50 per cent 4.— Comparison of Dielectric Measured Two Methods at 100 C. 


relative hu imidity 


the | — — 
tted | 
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D. 

“Development. nd Us of a D- x Emi ssion 

Oxi 


| 


“The knee “a curve may be mathe. 


“matically considered the point at 
“strontium oxides and to 


800 C., form the heart of most elec tron since the location ‘of the “merit: (FM) is “obtained through 
tubes in use today. it has long been — 


tions themselve ves was | inadequa ate and graphical method for the 
known that variations in quality of the often misleading. this point. 

behavior of tubes. Due to the large 
number of process variables and the 
difficulty of measuring them, the causes _ 
have never been adequately determined. 
1945 a section of Subcommittee 
_ VIII of ASTM Committee B-4 on 
Electrical Heating, Resistance and Re- 
dated Alloys was organized study 
nickel-alloy -eathode sleeves s and 
develop | methods for measuring the 
performance qualities which would be 


mo, 


1 


reliable, simple, and rapid. Consider- 
able progress has resulted and the 
‘studies are continuing (1,6). 

_As one phase of the investigations, a 

diode was adopted (2). This 
electron tube was stripped of all but 

essential parts and was produced under 
posed Method of Test for Relative 


- 


“appended to 1950 annual 


Committee B-4.)§ 
graph of emission in milli- 
amperes of current) as a function of 
cathode temperature (heater v 
_ Ey with plate voltage held constant) is 
in the test work to determine a 
quality of the -oxide-coated cathodes. 
Due to the simple diode structure, as 5.0 5. 5 
studied. This” graph Fig. 1) consists 


vertical) space-charge-limited urther study showed that. the As the atop in the: 
- section (nearly horizontal), joined by over-all index of cathode quality and the E,-I, curve is plotted ro} 


knee whose sharpness depends upon tube processing was connected with the graph emphasize the 
cathode quality and tube processing. Shape and location of the knee. (This 


(Fig. 2). point (1 v.-Ey, 10 ma.-I,) 
The ASTM diode investigations were supported later in can article.) is as an arbitrary origin. From | q 
need then arose for a single figure this point a tangent is drawn to th | Con’ 
NOTE.—DISCUSSION OF THIS PAPER Which would express the quality of. the emission curve. The FM is the slope 
INVITED, either for publication or for the at-— r a 
oft curve, and, Specifically, the location of this tangent lir line (I, / Es). 
the knee. Such a figure would make 


Py In running emission tests, a control” 
This paper te based upon two papers originally possible attempt correlations of lot is alw ays included. Then it be- 
presente efore the American Physical Society 
on March 1, 1950. New and additional data several types and of comes desirable to state 
are incorporated in this joint paper. = betw een laboratories. } 


better or worse is the test than the con- 


~ for the test lot by the FM for the con- a 
ratory, qui trol lot, multiplying this quotient by 
4The boldface numbers i refer to ten to prov ride a two-digit. ‘number, 
the list of references appended to this paper_ a ik 
Report of Committee B-4 on Electrical Heat- test method to off to 
Am. Soc. Testing Vol. 50, 


Emission, ma., tog scale 


wae 


1951 


‘igure of Merit 
— 
— 
— 
— 
—_— 
— 
4 
— 
— 
As 
est 
— 


athe. 
ait at 
igure 

gh a 


ation 


Control lot coordinates of 


values of control lots for different series’ normal and passive alloys, 


* 


~500 
“1000 hr. 
“1500hr. 
“2200 


(a) Active Experimental 


40v.0C. 
ot 
0 


a 


mo., 


c 

E 


Test, lo lot coordinates of tangent point 


= 29 2 T 0 11.6 


= 40. 3 FM = = 13.3. 

(Test is poorer thats. control. 


: 


must be understood that the F 


of tests will vary considerably. This 


_ ‘has been shown to be due to variables 
Which have not been capable of control, | 
% far. 


with the direct control the un- 


The QR values a are useful in comparing 


its own control lot. pe 


A lot is Judged on 


= 5 
different alloys of similar q quality. Ex. 
cellent agreement has obtained 
results reported in the melt approv val 
| 
i. The following are some of the figures 
proposed in the with a few words 


to Fig. may aid i in under- 


standing these 


processing will not dif- 
ferentiate between similar melts. 


2. Low values of Ey give emission read-_ 


sings which are too unstable for 
(b) Heater voltage for a particular value 
Too difficult to read because of time 
Tag between voltage and 
temperature stabilization. 


500 hr 


= ‘| 


Passive 
*40 v.00. as 


7.4; u 
1000 


1500 35 
2200 


‘Om 


(c) 
Lot 432 Control, 
E,*40v.0C. 
ite, Figure of 
hr. Merit. 


Figure ot | hr. 


(b) Active Experimental 
Lot 407 
40V. oC. 


| 


1500 hr. 
—2200hr. | 


2200 


ry OO hr. 
| 
| 
Volts, log scale 


3.- Log E, Log Life. 


2.T ‘he objections raised against (a) 


the betw een its individual tubes, 

and the saturation J; value rated (c) Tube for a particular value of 
cathode nde temperature. These criteria 4 emission 

are compared with previous experience. talon at low ¢ ent. 
Then the FM values provide single 


since that is in space 
figures for evaluation of the test lots limited region. 


@ Drop in emission current per volt 
= in heater voltage over a specified — 


we 


different melts of the same alloy and A> 


ences between good and very poor | lots. 
‘different series of tests, each one 
_ By comparison of the QR for. different 
types cathode material, such as 
"ment is obtained with ratings ‘based 
‘upon actual production ‘experience. (9) Drop in emission current over a 

Much worth-while information can "specified drop in heater voltage times the 
also” be obtained from a comparison of emission current: for a value 
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om a definite or a percentage drop in 

Area undercurves. 
1. Laborious and difficult ploulations. 
2, Affected greatly by variations 
geometry, 


3: current—same reasons as for (d). ‘ 
(f) 


i (e) Heater voltage change required to 


Fig. 2. Presentation of ver aus 
the 
lope 
— 
be 7 
1uch 
aug 
lace. — 
— 


5 somewhat time consuming 


shown by the FM ‘method, may bea 

Cathode ested at function of inadequate tube pro 
429° ‘Experimental Active Alloy at 6. rather than sle eve quality. 
6 407° Commercial Active Alloy =100V.DC. +40 Vv. DC When several melts of the same alloy 
432° Commercial Normal Alloy Control tested using the AST M standard 


s 
Passive le, their d-c. emission and life. CUrves 


practically superimposed. Again, these 
= @ results are backed by tube production 
“One of caution needed, 
ariations in tube geometry, materials 
and processing must be controlled to the 
7 — degree to permit truly com. 
parable test diode results (6). It is 
desir: ible to run many tests at 
and compare only the tubes of 
single series of tests. With these pre- 
- eautions, values of FM or QR differing 
_by than 0.5 are 
can 


7 


Figure of Merit: 


10001250 1750 
Fig. 4.— —Standard Diode Life versus Figure of Merit. — artieular interest in 1 the u use al as 


“the he voltage not tried as — 


he FM method requires plotting of 
tions have justified this effort. It is 4.5V. Ac. 
ar nee od and * l000V.DC, 
is obviously not scientifically rigorous, eathoc 
of FM and QR: 
Through 


studied. the cho of below: 


1e E;-I, curve knee moves toward 400 800 1000 1000 level 


quality improves. During life it moves a 


toward higher temperatures and gen- Standard Diode Life Test. 


3 shows typical graphs of four emission as indie ated by the FM ‘alloys and in studying the effects 


grades of cathode de alloys and the ecaleu- sults i learly de demonstrated. These migratory reducing agents, _ or the rela- 
dated FM values. ues. Despite. the close- relative effects have been out in tive ‘reducing powers of various ele- 
ness of the curv es in Fig. 3(a), the ac ‘tual production tubes when rated on = ments in the base metal. | The most 


caleuls ate t to significantly different basis of Gn ¢ or similar sitive measurement of « change, 


values. The eurves of Fig. 3(b) and acteristics the one ‘elosely correlated with 
show steady movement during life The simplic ‘ity of indicating life per- stand: ard radjo receiving circuit 
higher temper regions with formance through F curves | ‘is tion, is. the emission quality as 
shown. ‘Little chan ange Ww ould deter ‘mined by mover nt of the knee 
‘in Fig for a passive alloy, moves noted by the saturation values (Fig. 3), the curve. 
; with in- and that lack of cha ange would not be — *F ‘or standard proce: ing, 1g, cathodes of | 


‘creasing life. that the knee reflected by production experience. different sleeve compositions will acti- 


mains broad. This indicates a narrow Evena plot ¢ of some subst indard cathode ate different d legrees. Standard 


permissible 1 range of operation in the temper rature- (that is, Ey = 4.5 v.) life test burning will eventu: ually achieve 

space charge limited region. On the would not. _be truly ‘indicative, since following 

ontrary, Bi Fig. ae acelin saw vide i aaa sometimes: it is on the knee and at other Ww hich there is generally a long t time of 

rai times is either temperature or stable emission. The time on -Tife to 

Figure 4 M reach the optimum emission is a 
‘same four alloys” plotted against of the control and also tive measure of the rate of activation. 


_ excellent spread of d- ‘aaa of the other lots, at late hours of life, Figure 4 shows that two commercial _ 
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100m 
a 
Arbitrary Figure of Merit. Is Is (DC) 
“QO! 002 004 O10 020 0.40 7.Standard Correlation of Quality 
—St andard Diode I, versus i, Correlation Chan Changes with jife. 
were at a optimum following 
ant schedule used. The experimental 


active alloy started higher but required 
hr. to come to full activity. ‘The 
passive alloy reached stability 
after 250 hr. of life, 
altered, the speed of activation could 
be made to be the same. So this is a _ ' 
yelative measure only, and a way 
indicate schedule requirements. 
— Cardell (4), has reported that passiv ye 
cathodes activate more rapidly and toa 
higher level if the anode is of Grade 


4 a nickel. If a similar passive nickel 
7 is used for the pli ite, then the passive 


cathode _activates slow ly and slightly. 


are for passive enthodes with passive 20. 
plates. . W hen prev iously run with 


Grade “A” nickel plates, the same _ 
cathodes activated almost to the initial 
level of the “normal” cathode alloy 
control lot. This, we believe,. is 
cellent of Cardell’ s 
using “low field” 


Weighted Atomic Percentage ‘of 
Reducing Agents Less Impurities © 


ig. 8 8.—Diode d-c - Emission Fis igure of Merit of Quality Ratio versus Weighted Atomic per = 


Pulsed and Low Field Em 


(about 375 C.). This requires the use our opinion all pes of 
our work the greatest, an anode potential | low enough ‘emission test must be in 


place that the energy of the electron stream parallel when judging | cathode per-_ 


oy been placed upon d-c. em 
rt +E, = 40 v. It offers the greatest vill not decompose the oxide layers de- formance and quality. We do per 


with uniformity of values between tubes in. “posited upon the anode surfaces during that each o1 one is in licative of primary 
the same lot. Changes during life are activation. In other ords, it aims to action by a different: portion of the 
y as more gradual and uniform. Receiving eliminate this source of cathode cathode assembly. 
of tube cathodes must generally meet this ing. Figure 6 shows a log-log plot of low q 
condition. 5 shows life performance of field and pulsed e emission. This corre- 
es of Pulsed emission is important for cer- and a poor lot of tubes both lation was first described by Notting-— 
acti- tain applications; and as is well known, pulsed and low field emissions. Life | ham, MeCormack, and Cardell (3). 
dard the cathode alloy most favorable for Our data confirm their finding of the 


burning is under d-c. emission test 
pulsed applications is not necessarily conditions. linear relationship. The figures 
‘the best for d-c. drain The hyperbolic shape of both curves _jacent to the plots of the Jot averages 


Low field emission testing was de- _is indicative of early hour transient indicate the life test reading period. . 


hieve 


e to | veloped by Nottingham, McCormack, he range of values within Since our activation schedule is 
Cardell (3). Its purpose is” to ‘any given test lot “varies tremendously. Jenient, there is some initial 
obtain sti able d- c. emission conditions This is not peculiar to diodes which adv ersely affects the plot group- 
at low only in our own laboratory. at hr. After seasoning on the 
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413—Passive.. 60.013 
482—Normal.....| 0. 07 
mediate. 0. 
29—Experimental| 


0.012 | 0.019 


0.014 | 0.082 
0.010 0.020 


0.018— 0.002 


0. 002 


0.002 
0.128 
0 060 
0. 002 
Wmewran Ave 
urity 
Cu-F e- 
2x Mn 


0. 
0.384 
01216 

0: 1034 4 


9 136 


is due low interface 


resistance, which does develop as activa- 
tion Teaches the optimum during life. 
As life test hours increase, cathode 
activity drops and the plot moves 
closer to th e origin. — Thus, 1 relative 
location of various lots measured along» 
this slope line may taken as an 
arbitrary measure of relative quality — 
_ for pulsed and low field emission. ee 


n of Emission Qualities: 


— has generally been considered the at 


there is no relationship between pulsed 
and d-c. emissions. Through the use 
our figure of merit for d-c. emission 
quality we believe we have ‘shown that 
there is a correlation. 


From Fig. 6 we. 
quality ratings for [, versus Js by meas- 
uring, from an origin, the location on the 


line of the projections of | the 


various | lots. = 
This origin is the point of 


of the slope line with the abscissa of 
| «Fig. 6. The ordinate of Fig. 7 is then 
the projected location of the test points © 
_ measured along the slope line of Fig. 6. 


These data were plotted | against the 
_ FM for d-c. emission and are shown in _ 
Fig. 7. Here again, initial instability is 
reflected by widespread location of zero — 
hour readings. Between 100 and 1000. 

br. , the grouping along a straight line is 
excellent. 

Possibly this can have re: 


in evaluations of test lots and of 


Carbon 


“0.057 
0.262 
1.146 
9: O95 | | 0. }. 520 0. 222 | 0.¢ 


ing ability of each element. — 


Other 


 Tita- 


nium 


Mag- | 
nesium ‘Silicon 


0.001 

0. 03 


6.003 


0.010 
0.002 


0.038 
0.019 


004 
ABs 04 


0. 009 


Per CENT. 


| 05 0.097 
0.186 | 0.022. 
0. 


019 


0.001 | O. 004 
0.084 


0. | 0.022 
382 | 0.005 0.013 
_0. 07 | 0.004 1. 40* 


“Reducin 
Potential 


Total less 
purity Total) 


| 1x Other | Total 
0.001 
0.037 


emission. 


Alloy Composition t versus mission: 


An important phase of cathode re- 
search is to ain an understanding 
: of the role of the base metal | composi- | 

- tion as it affects ther rmionic emission, 
From: many tests and from produc- 
— tion experience it is known that cer- | 
tain elements are several times more 

active in re: ducing the 


‘oxide coating 
than are others . Further, as the level 
of alloy impuriti ies increases, , the reduc-— 
ing ; agent content must be increased to 
provide the same d-c. emission level. 
it is impossible as yet to assign 
weighting factors for the reduc-— 
will be 
necessary, first, to determine the ratio — 
of compounded to uncompounded re- 


ducing in the original cathode 


sleeves. 
in reverse, we can estimate 
eighting fi actors on the basis of 

perience and apply these to known alloys 

run under comparable conditions. 

These weighting factors will be a func-_ 
tion « of reducing power - of each 1 element, 
the ability to diffuse to the surface of 
the metal sleeve, and the amount pres-— 


ent in active form. If these factors 


provide data which correl: ate with test _ 


emission, then the problem of working P 
backward to evaluate the 


A very rough first approximation a 


a “ 


(R educe 


is known with some certainty, it will be 


pos 


(7) C.D. Richard, Jr., 
potenti: al” for four 


ar at 0 0 br. Other factors 
» less successful. Later hour emis. | 
Pe values cannot be used due to migra- 
alterations of alloy con nposition— 
particularly with respect to magnesium — 
to additives from external SOUrCes, 


method has also been used 


and alloys. 


claim is made to scientific a ac 


curacy, but it is an indication of how 


the d-c. emission figure of merit can be 


used in connection with reducing 
potential to evaluate the emission chen 


acteristics of cathode alloy 

~The complex problem of cathode base 


behavior has been separated into 


oper: ative effort. by “members of 
B-4. The use of an 
_d-e. emission figure of merit (FM) per- 
evaluation of cathode performance 
by” a simple number. Using this 
numerical rating, it is possible to obtain 
clear differentiation of life testing, rate ‘ 
of cathode activation, and correlation 
of dee. emission with pul and low 
"field emission. Most impor 
FM method has led to a first rough — 
approximation of a cathode alloy’s 
reducing potential (RP). When this 


_ possible to predict the effect of a nickel 


alloy i in an oxide-coated cathode 
resort to the present lengthy, ex 


» and tube testing 


ay 
a DLT A Acke r, “Testing Cathode 
teris iis,” Proceedings, Inst. 
Engrs., Vol. 37, No. 6, June, 1949. 


2) R. 
Bis Diode,” ’ Proceedings, Inst. a 


Vol. 37, No. 6, June, 1949, 
W.B. Nottingham, RL. McCormack, 
and J. Cardell, “Fundamental Research 
on Raw Materials Used for Electron - 
Emissivity on Indirectly Heated Cath- — 
a odes,” ONR Technical Report ! No. 
of Contract No. N7onr-389. 
@® J. Cardell, Quarterly Reports 1 to 12 
of ONR Contract No. N7onr-389. 
(8) F. Violet. and J. Riethmuller, ‘ ‘Con- 
tribation to the Study of Oxide 
Cathodes,” Annales de Radioélectri- 
eité, Vol. IV, No. 17, July, 1949. 
(6) T. H. Briggs, “Radio Tube Cathode 
Studies, "ASTM Buttetin, No. 156, 
January, 1949, p. 28. a 
“Figure of Merit” — 
(abstract), Physical Review, Vol. 78, 
No. 3, May 1, 1950, p. 356. pie ae 


Briggs, “Application of Figure 


1950, 


many other cathode lots 
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u 
rack. adherence to the slope line ig  rolation to theory of thermionic] 
| _ 
eg 
— ratio! 
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— 
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— claim 
— 
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q ficati 
— 
— = The 
— particu 
— stance 
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fe 7 The computation steps are shown in th ——~ 
table. The graphs are for the reducing” 
" potentials (RP) versus both FM and 


-ray Diffraction Method the 


entification of Na tural and Synthetic Rubbers 


Br S. and F. 


‘Tee ording the diffract tion ps utterns, of 
In ‘this paper, X-ray diffraction patterns and data for rubber compounding ed 
are presented and applied to the identification of major crystal- iffraction ang es, 6, = 
 jine ingredients in several basic rubber stock types. Methods for the ide ntifi- m compute ition of spacing between atomic 
ation of natural and synthetic elastomers by low-temperature aging or ot. pla ines, d, _ produc ing the diffr: Zl 
_ stretching using film techniques are described. The extension of such methods - 4 maxim: a, as well as of the relative inten- 
to the Geiger counter X-ray r is j resented and discussed. sities of these maxima, form the bases of 
appearance of a diffraction pat- 
plane’ gratings | app I 
other, ‘They ed the depends upon such factors as 
‘kno erystallinity, particle size, and orienta- 
shows four general pattern types. 
diffraction to ation where n is order of action, is single crystal such as mica (upper left) 
and study of natural and roduces a pattern of sharp spots, the 
ubber stock as of broad locations of which are defined by the 
dicate particular planes w ‘hich are co 


1, Film techniques for the 
eation of solid compounding ingre: di- 
ents for subsequent use in qualitativ 
~ analy sis of rubber stock patterns. 5 
2. Film techniques for qu: alitative | 
‘identification of representative 
3. Film techniques for the quanti- 
tative estimation of crude and re- 
aimed rubber mixtures. 
4, Geiger counter spectrometer 
‘techniques for the qualitative identi-. 
- fication of representativ e rubber types. 


Pn. theory of X-ray diffraction i is 
based on the fact that when X-rays of a 
particular wave length ‘strike a “sub- 
stance, a scattering of radiation: 
results so that it appears at every pos- 
sible angle to the incident beam. If the 

wattering substance is a ‘exyetal, the 
sattered ‘radiation is much more in- 
tense at certain angles than at others; 
that is, the X-rays are diffracted through 
definite angles. The angles of diffrac 
tion, _ depend upon the wave length. 
the X-rays used and the arrangement 
and spacing, d, of the atoms of the 
crystal. and ba Bragg 

in their classical work on X-rays and 
aystal structure found that a cerystal 


acts _toward like a family of 
NOTE. DISCUSSION OF THIS. ‘PAPER. Is 
INVITED, either for publication or for the atten- 
tion of the author Address all communications | 
to ASTM Headquarters, 1916 Race St., Phila- 

1The opinions expressed herein are those of 
the authors and do not necessarily represent those _ 
of the Navy Department. 
_ * Supervising Physicist, and Industrial Radiog- 
taphy Technologist, respectively, of Emission © 
Spectrography and X-Ray Diffraction Section, 

etallurgical Branch, Material New 
York Naval saute Brooklyn, N. Y. 
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cing 
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ing 


may be utilized in the identi 
-fieation of it. The pattern of a mixture, 
furthermore, is a simple addition of the 
_ patterns of the individual contributing 
components. Quantitative analysis of 
még materials by X-ray diffraction is based 
the fact that the intensity of a par 
ticular diffraction image is a function of 


of material producing 


com- 
A comparison | of a list of the var sa 
compounding ingredients for the several 
stoc ‘ks furnished for this inv estigation, 


‘showed, however, er ‘het, 
data for only a few of the compounding — 
ingredients have been catalogued. It 
was therefore ne cessary to prepare and 
index x patterns, w here such were unavail- 
able, for all the compounding ng 
ents in the uncombined form — 
The powder method 0 
fraction analy: sis w 
studies. It was dev ised 
_by Debye Scherrer (5) and Hull” speci 
(6), and provides a means for rapid: gente 
and positive identification of crystalline 
‘substances. The of 


Fig. 2— —Test Setup for Compounding Ingredients. 


beam to satisfy the Bragg angle. the 


spots to a u 
‘ous circle, as exemplified by powdered ( (a) inter 
silver (upper right). the material 
shows directional or ientation, the effect 
— indicated by the pattern for stretched 4 
J rubber (lower left). Pseudo-amor phous 
materials produce ¢ liffuse halos 
& bands, the location of which is related (b ») 
to some fundan amental periodicity in the 
structure of the material. The pattern 
_ for polyvinyl formal is an example of — 
this: group of materi Is, wi map includ 


ar “later. _ In general, then, for a partic ular 
type of 1 mi aterial, the quality of the, 
diffraction pation: produced i is depend 
Bs ent on the inherent order in the atomic a 
arrangement or the degree of orientation 
produced by external effects such as 
Qualitative analysis of materials by 
X-ray diffraction methods depends upon 
the evaluation the quality at 


part 


tion of the diffraction i images is nesiensiy - ‘ig. —Representative x- -ray Diffraction Patterns for Compounding Ingredients. “ be 
= Thermax; (6) Vandex; (c) Thionex; Zine Oxi 


— 

— 

— 

4 

— 

— 

ie 

— | ref 

Sm 

con 
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| TABLE L.—xX- RAY DIFFRACTION DATA ING RE DIE NTS. 


ixture, ~ , amount present, and 

“retention of affeet ease of identifi- 

er ‘chemical methods in 

t yields inforn mation about the 

-_erysti alline or molecular form i in which 

is present. it be 


interes sting to note that a comparison 
of six commerci: rial 


of the 
buting 


indicated tha at the are all 


Diphenyl- 


_T.M. Data Card 
i9 19(3) or 1981(4) 
‘A.S.T.M. 
. See A.S.T.M. Data Card|| Room Tempe rature | Stu hes 
fine A.S.T.M. Data Card 
avail- No, 2911(3) or 3079(4) The funds amenti al eriterion to be used 


center of a cy lindrie alcamera which con- _ to determine which of the compounding “me ethos for the identificat ation n of ni tural 
tains photographic film. Monoe hro- ingredients detected in the 
matic X-radiation is direc ted at the = stock oo xample of such a 
sample. The diffracted rays leaving the in Fig. and “sy ynthe 
bie specimen generate a series of cones con- a 
|| centre w with the primary beam, , each of 


em the | of which the corre- 
sponding Bragg angles and d values of © _ 

reflecting planes producing them 

» cen be computed, since the wave length | 

_ of the radiation is known. To complete 

identification data, tive li 
intensity values: are determir 

by the use of 


densitometer. 


‘The compounding ingredient samples 
first ground to approximately 200- 
mesh powder size and introduced into a 
1a wedge-shaped holder which was accur- 
ately centered in the camera. Th 
— setup is shown in Fig. 2. The length 
of exposure was 2 hr. in each case using 
X-ray fil m and copper 
at 35 kv.p. and 20 ma. The 
sample was oscillated through 20 deg. 
constant angular speed Sample 
_ patterns of some of the Re Sand 


ingredients are shown in Fig. 3, and 
_ the X-ray diffraction data for all those 


studied are shown in Table 


pattern of ‘the rubber stocks, 
_ prepared for the determination of the | 


compounding ingredients, were obtained 
a small strip in 


the exposure to assure randomization of “results show that “major r solid 
ingredients which remain ‘the opposed to crys stalline es. “Thus” 
uncombined form after curing of the an X-ray pattern of unstretched rubber 
can readily be identified by blurred, or halos 


compound ingredient NS. W s method. Such factors as ( 


‘4 amar 4 951 


— 
— 
4 
8 4.73 036 shown that no two carbon blacks give 
these — 
‘Hull — 
i 
alline wed 
ts of tw 
of | twice the Bragg angle of diffraction, me 
— 
— 
iis 


patterns for the representative rubber 
stocks under various combinations ca 
with a view of determining the best con- 
ditions for clear identification. 
‘Since elastomers. produce Te 
flections at low Brag: rg angles, all patterns 
were recorded on flat films using trang. 
techniques with the result that 
ea _ the entire diffraction cone is recorded, 
Uniform thickness samples of each of 
the rubber stocks were stretched to 
_ approximately 400 per cent elongation 
special sample holder as shown in | therme 
Fig. 6. The patterns were taken using | turns t 
UA of the several tubber stock and b: 


a4 


at room temperature a as indicated above 
that distinctive fiber patterns are 


obtained for Hevea, GR-M, and GR-I, | 
whereas little change in the hiffuse halos = 


In order to the at low 
temperatures, a special sample holder 
"ditions patterns for different types 
Fig. 5.—Compounding Ingredients in Nitrile Rubber. not readily distinguish: ible. How- 
(a) Pattern of rubber compound with 
_ Oxide, P-33 (FT), Stearic Acid, and Heliozone 
to (e) Patteras of compounding 


ingredients Zinc Oxide, I >-33 (F T), Stearic Acid, 
and Heliozone, respective iv. 


~ ever, it has been shown in | recent years — 
4 that under suitable conditions of stretch- 

ing, temper: ature, and pressure, some of 

‘these materials show properties 
ciated with erystallinity, while others do 
Katz (8, 9) first applied X-ray 
diffrac tion methods to study of 

Stretched natural rubber and showed 

that it _ produces a fiber patter 1 with 

ference spo ts. positions 

of these spots are independent of the — 
sg of stretching, but their intensities — 


¢ireu! 


increase proportionally with it. Mark provi 
and W hitby (10) have re ported that 

 erystallization could be induced in some 

_ rubber types by subjecting them to 

Speci fie low- -temperature _ treatments. 
se and Halverson (11) and Beu, 


Reynolds, Fryling, and a 


found to | intensification the 
amorphous halos (13, 14). It should be 
noted that crystallinity results referre 
to above were obta ained | by different 


Fig. 6. —Test Setup for Identification, 


2 

— 

— | 
— 
— 

— 
(c) 

— 
— 

— 
— 
— 

— 

mF 

i 
. 
— 
— 

— 

4 

4 

— cases where no crystallinity / 

Jane 


ay rm 
itterns 
trans. 


‘that means of a 24-gal. per min. gear type 


10lder 


cooling unit, experimental setup, 


sample holder are shown in Figs. 8, 9, 


‘with prov ‘ision for cooling was designed 
nd constructed. Photographs of the 
and 10, respectively (6), 
4 The operation of the cooling unit is 
evident from a reference to Fig ig. 


coolant which is acetone, is sted by 


pump, 2 2, driven by a l¢- -hp. motor, 1. _ 
The "coolant passed through coils” 
immersed in a bath, 8, of acetone and 
dry ice from which it flows through a 
thermostat, 5, , to the block, 6, and re ote 


turns to the pump. - W hen the circul 
ing liquid reaches the desired tempe a- . 
ture, as controlled by the any, ; of the | 
thermostat, the solenoid valve, 4, in the 
by-pass line is energized. This 
most of the coolant to by-pass the cool- 
ing coils, The flow through the cooling 
and by-pass circuits can be 
by the settings of the needle valves, — 4 
15, in the respective lines . The « circu 
lating system is filled by means of the 
funnel, 7 7, and vent, : 8. Drains for the | 


(6) GR-S Stock, — 


(a) Hevea — 


ha _U-channel through | whic h the 

refrigerant is s circulated and a circular” 
copper disk which fits into a recess in 
- the block. The disk and block have a a 


= center hole to permit passage of — 


Fi 7.—X- Diff tie Patt for Stretched H - 
ve rig. Di raction atterns for Stretc evea an 


the X-ray beam. The sample is placed 
* in a groove in the disk. There is a 

tendency for ice crystals to form on the 
to condensation. This— 
effect may be minimized by cementing 


f 0.001-in. windows coated 


each of the stocks in the special low. 
‘temperature camera. Thi hin strips” of 
the rubber: samples. were exposed in the — 
state, at room tem 


Cooling System for Low- Temperature X “ray Diffraction ‘Work on Elastomers. 
‘circulating system and cooling bath are 
“provided for by valves 9 and 10, 
The nore -temperature camera is shown 
in Fig. 9. A 14-in. thick bakelite box 
Mt, encloses the specimen holder, which, — 
is mounted on the side closer to the a 
X-ray tube, 13. The film cassette, 14, 
makes up one of the sides of the box. 
‘The with the specimen holder is 
damped to the collimating system, 12, _ 
“and the remaining sides telescope on this 
side permitting adjustment of the speci i- 


“minimized by the bakelite yt and the | 
fact, that the circulating system and 


tooling chamber are covered with insula- 


’ The sample holder (F ig. 10) consists 
of two parts: a block 


(ASTM BULLETIN 


— 
— 
70 F. after bei — 
ia 
51 | ? ure X-ray Diffraction. 


folder for Low-Temperature X-ray Diffraction. 


i OBTAINED UNDER D DIFF ERENT EXPOSURE 


TTERNE 


CONDITIONS FOR RUBBER STOCKS 


the ‘sample hol Ider disk, was 


imbedded in a block of dry ice. The | 
sample and disk were ‘then quickly tran. 
ferred to the camera. A technique simp 
lar to the one described above was used 
for the uns iged stretched specimens, — 

The elongation was determined 
measuring the length of the frozen | 
strete hed ss ample and comparing it with t 
the length of the relaxed ss ample meag. 
“ured after removal from the camera, a 
itterns were ‘taken on all samples 


room temper rature 
(b) room temperature stretched, 


Room temperati e, Diffuse 


Room temperature, 


pattern. 
Stretche tched at room te 


Frozen at F. 
P= 


Noaging 
Stretched at —30 F. 
 Frozenat —70F. | 


—|400 per cent 


ak 350 per cent 
Aged at —25 F. for 6 64hr, 


#F rozen at — 70 F 


Aged at —25 F. for 64 


Frozen at —70 F. 


harp rings 
and intense 
spots 
225 per cent 


- 
F 
yng 


Fiber 


| GR-8 


Diffuse 
rings 
100 per cent E long. 


Diffuse 


jrings. 


pattern 
400 per cent Elong. 


Nitrile Rubber | GR-M | 


| Fiber [Diffuse 


400 sd cent Elong. 350 per cent E long 


Thiokol FA | 


Diffuse 


Diffuse 


rings. 


Fiber Py 
pattern. 


300 per cent Elong. 


Diffuse 
rings. 
400 per cent E long. 


Diffuse 


rings. 
400 per cent Elong.|2 


F iber 
pattern. 


Diffuse 


400 per cent Elong. 


Diffuse 
rings. 


Elong. 


ok + tern. 
Elong. 


Diffuse 


rings. 


Diffuse 
rings. 


E 230 per cent 


400 400 per cent | cent Elong. 
Fiber Fiber 


| Diffuse 


_ 


Fiber ‘Fiber 
per cent Elong.|300 per eent 
[Diffuse 


rings. 
40 per cent 


Diffuse 
rings. 


— 


Fiber 
pattern. 
300 per cent Elong. 


Diffuse 
rings. : 


Fiber 
pattern. 


Fiber 
pattern: 


(260 pe er cent 


4 


g-| 200 per cent E 


typical 


shown 


of Tab 
Thioko 


produc 
terns | 
reporte 
rubber: 


‘ditions 


i1.— X-ray Diffraction Patterns for Hevea Under Various Treatments. 


were frozen on dry ice and then trans- 
ferred to the camera in the sample 

‘ holder, which was precooled on dry ice. 


This prevented the sample from w rm- 


ing up during transfer to the came! ae After stretching the samples it in 


To obtain patterns for the aged, 
stretched samples, the following 
cedure was used. The aged 


— 


were ‘immersed in an alcohol -dry ice 


bath at a temperature of —30 F., 


is low enough to prevent. “melting” of 
“the rubber crystals yet high enough to 


permit: elongation of ‘the 
the 
bath, the temperature was reduc ed to. 
=70 F.. ‘freeze the s 
st retched e ondition. The stretched 
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hich 


samples in. the 
‘cont: ained Table II. ‘Samples of 


unag ged, 


fre ozen, 


aged at —25 
stretched, frozen. 


A tebaler. summary of all results is 
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_ Meas 
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ae 
— a ‘Fig. 10.— Sample | 
— TABLE I.—TYP 
= 
= 
— 
hed at | the 
wa conte 
— 
- 
— ‘yield 
1 


Fig. 12. —X- “ray y Diffraction Patterns of GR- - 


patterns of and GR-I are. “using X-ray diffr: for 

shown in Figs. and 12. E Examin: ation antitative estimation of a con-— 

of Table I “shows that ‘Heve ea, GR-M, 

Thiokol FA, and GR-I can be made to ae ore 

“produce sharacteristic erystalline pat- must be noted, ver, 

ferns under one or more conditions” a a graph can be applied only to aliae 
reported, GRS nitrile” prepared in an identical manner. Use 


of varying» grades of reclaimed stocks 
tions of test. 


A 


stretching. 


per cent Crude. 


bua a) 100 ai cent Crude, 


| E oF Rossen 


Mrxrurss sy F CHNIQU E 
i could be used for the estimation of rub-— 
b ber mixtures, samples of known content 
of crude and reclaimed stocks were run 
using samples stretched at room tem- 
perature as explained above with he 
setup of Fig. The results of this 
test are shown in Fi ig. 13. A study of . 
the patterns reveals ‘that the intensity 
4 of interference spots due to crude rubt er 
increases with increasing erude rubber 
content. The densities of A, ots, 
‘Measured with an indicating type of 
photoelectric densitometer, , plotted 


stituent in a eryste allizes 


view the variable of the fiber 
"pattern spots. The reclaiming process 
xy 
appears to destroy the crystallite hands ef 
tion properties of Hevea rubber, upon 
stretching, by virtue of a | low 
in size during mastication. 
a he severity of the mastication process 
and the grade of reclaimed stock em- 
ployed would determine. the extent of 
this breakdown. Hence, in some in- 
stances a reclaimed stock may exhibit — 
-erystallite formation when stretched, 
with a consequent recording of a fiber 
pattern upon X-ray diffraction analysis. 
of a gr as this 


8) ‘that if the reclaimed is 

a grade which can be crystallized by 
‘strete hing, the build-up of the pattern 
would signify that effectively the quan-— 

tity” of crude rubber present is greater. 
It must be understood that for -measure- 
ments such as _ this, all experiment: al 
conditions: should standardized, 


cluding thickness of s ample, exposure a 


conditions, and especi: ally the percent- 


age elongation of the ubber sanpl 


may result i in errors of measurement, in _ This latter factor is of p particular impo 


against the percentage of | crude rubber 
s 1S | yield a relationship shown in Fig. 14. 


of curve indicates the Fie 13.—K-ray fo 
x oe 
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3 Oper 


xtures of 


0 per cent Cc rude. 


Crude and Reclaimed Rubber. 


— 
ad (a) Aged, Unstretched. Aged, Stretched. 
§ 
— 


020 


: asin because, although the positions of 
the diffracted are characteristic: 


(among other things) by the percentage ; 


elongation of the sample. 


FICATION OF RUBBER TYPES 


| 
the “course of this test an 

X-ray” spectrometer became available 

for use in the laboratory. T he X-ray 

spectrometer described by Friedman 
differs from a conventional film 


X-ray diffraction unit in that individual a 


elements of diffraction cones are recorded — 
in succession by means of a Geiger 
: which | operates a recording 


a7 
potentiometer. ‘Since utilization of 
result. in many 


— 


=; 


decided to investigate the feasibility 


study of begin th, 
the diffraction effects produced by 
these 1 rubbers: occur below 0 


trometer traces can be interpreted more 
easily, as both reflection angles and j in- 
tensities can be taken directly from the 
trace. The use of larger s specimens 
makes for better sampling and mini. 
the danger of sample | breakage, 
The reflection technique utilized in 
the spectrometer reduces the difficulties 
of controlling ‘the specimen thickness 
which is more important in film tech. 
niques when transmission is used. The 
_ intensity variations due to differences j in 
sample thickness in film techniques are 
_ far greater than the intensity variations 
“due to penetration and absorption effets 
of the incident radiation in the spec. 
trometer. The difficulties due to high 
background intensities which are bee 
= characteristic of film patterns in 
where usually 


Spectrometer Sample Holder for Rubber. 


methods, it was a spectrometer trace is of the order of 
20 min. at 2 rpm. scanning speed, a as 
compared with an average 0 of 2 hr. for 
film exposures. The: for 
essing and is eliminated, 
as s well as the problem of determining 


to 


—Test Setup for X- “ray | Spectrometer Ru Rubber Identification. 


the spectrometer i is used. This is 
to the ap it the sensitivity 


is higher 1an ths at the Geiger r | 
counter. As a result, the 
reflections of rubber samples are more— 
= in spectrometer traces than in i 


| 


film patterns where they are obscured 


by high background effects. One of the 
disadvantages associated with the use of 
large samples is that elongations: com- 
mensurate with those obtained on thin 
samples cannot be obtained readily. — 
Another disadvantage of the spectrom: 
eter method is the difficulty of getting . 
quantit ative reproducibility of the traces 
in part errors inherent in the 
instrument, particularly when using the 


ate of 2 


need for film proc- 
maxima, an bec cause qualitative 


differences were _ investigated in this” 
film distanc report. The faster scanning: rate also 
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2 rpm. was selected to 


— nt Crude Rubber in Mixtures, 
sib 
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ig. 17.- —X-ray ~ray Spectrometer Patterns for Six Rubber Types. 


‘This was the use ofa a = compounding ingredients’ reflections 1 are 
drilled out at the bottom | to fit over not included). The values 
| North American Phillips. Geiger the specimen holder shaft, and ma- “measured at the points the 
counter X-ray spectrometer with Brown chined flat along a diameter at the top. occurred . Since most of the stocks 

_ ‘Tecorder and _nickel- filtered copper ra cm Traces were run at a scanning rate of contain zine oxide, its reflections: were 
~ diation was used in this work. ) a special 2 rpm. from 38 deg. (26) to about 4 deg. he used as an internal standard | to ) over- ; 
- sample holder, built in the laboratory, . (26), which range i included the important come errors due to slippage and non- 
for holding the stretched rubber samples: - diffraction lines of the samples being — uniformity of the re recorder chart paper. — 

_is shown in Figs. 15 and 16. In these _ studied. All traces were made with the Te, The patierns for all stocks in the 


photographs, is the specimen holder and di amping settings stretched condition except for nitrile Bi 


- shaft, 2 is the positioning collar, 3 is an except for GR-I, in which case it was | rubber and GR-S showed an improve-— : 
L-shaped bracket which holds ‘shaft 4 4 necessary to decrease the amplitude ment i in intensity and sharpness of the 
. [ on which a channel- shaped piece, 5, is setting. Ki igure 17° show. s the _ traces diffraction maxima over those nn 
- mounted « equipped with clamps, 6, for ¥ for the standard stocks of the six rubber ; in the unstretched state, as was evident — 
holding the rubber specimen, 7. The - types in the stretched condition. It from the film work. In the case of 
: relationships of the sample holder t to the on: should be noted that: the angles indicated pew Hevea, the single diffuse ring gives i 
tube and Geiger counter are on the traces in degre ees 2. Table to two reflections i in the stretched 
shown in Fig. 15 while Fig. 16 shows | 
oe of sample holder parts. 
Ps Samples about 14 in. wide and ]¢ in. 


thick were as much as pos- 
ble, clamped in | the sample holder, and | miongation, Characteristic | Width of Reflection, | Intensity over — of Sia 


placed j in the spectrometer as Rubber “percent | Maxima,A | _Background Reflection 

cusing circle of the instrument. © 


a 


Lis 


E Ill —X-RAY DATA FOR RU SBBER STOCKS. 


— . 
ati i 
ff 
— 
> high 
inher- 
rhs in 
sually 
| 
yy 
a 
xtent 
eiger 
more 
ured | 
se of | 
thin 
dily. 
rom- 
4 
"aces 
the 
tion 
tive — 
this 
also 


at 12 or 6 0 ’cloc k shown i in the stretched 


1 be 
identified, since the d values of their 


characteristic maxima are quite distinct: 
“from those of the other four stocks, 


well “as ea ich other. 


Consideration of traces, 
the d values of Table IIT indicates that 
Hevea and GR-I stoe ks can be readily 


Thiokol, GR- M, 


GR-S, and nitrile rubber patterns cannot 
be resolved the basis of dv: values 

alone, s since these are very close to one 


another. On the basis of intensities, 
GR-S and nitrile rubber may be sep- 


Thiokol FA and GR-M- 


since the former exhibit much higher i - . 
bae ‘kground tl than 


_ tens sities over 
| atter two, and these 


= the traces | were 


while nitrile rubber and Fook! are un- 


se 


stocks is the width of the diffraction 
1, those for GR-S and nitrile 
rubber being broader than Thiokol and 


-symme trical. Another fac tor 
might be utilized these 


see Table TIT. 


axima 


of film work to date ma 
summarized follows. 


temperature, Hevea, GR-M, and. GR-I 

will produce fiber patterns on stre tching, 

‘and these patterns can be ‘readily dif- 

ferentiated from one another. Aging 

nd freezing of Hevea stock produces a a 


pattern containing sharp p diffraction | 


rings similar to the type produced by — 
randomly oriented crystalline ms aterials. 
_ In the case of Thiokol FA, a fiber pattern 
_is obtained by either aging, stretching, — 


freezing or stretching at room 


perature and freezing. While the fiber 
obtained for Thiokol PA and 
-GR-M are similar, they may be differ- 
-entiated by ‘considering the conditions 
ary to produce them. . GR-S -S and 

nitrile ‘rubbers did not yield character- 


‘istic Pe itterns under any of the conditions 
it. 


1e intensities one ple ine 
diffraction pattern. Thus, the two 
Maxima correspond to the intense spots 


Hevea film } pattern, Fig. 7 7. A ‘similar a on. 
analogy holds true for the traces of the his is accomplisher 1 through considera- 


, Fig. and 


values are com- 


tec chniques- for the quantitative 


room: 


~The resul 


that e six 
stocks | considered in this test can be 
ms ide to yield distinctive patterns when 
eX: amined the strete hed condition. 


~ work and to C. Davi is, who is associa ed 
with the authors’ section, for his Assia 


in in athering the date for this ing 
ition. 
he Navy Department’s: permission 
to publish this paper is greatly | appre 
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